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ways PICKER NUCLEAR can help you... 
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brain tumors Jit. an Dee iA ddl ai pos ae 
thyroid liver ie ^ 5i GN 
cardiac blood pool bei | 
spleen kidneys 


with this advanced 
photorecording scanning system 





Picker Nuclear can help you picture the above-listed 
physiological entities with improved fidelity by means of a 
unique photorecording system incorporated in the Picker 
Magnascanner. Its variable contrast enhancement can spread 
a small difference in counting rate over the full density 
range of photographic film for expanded display of slight 
activity differences (e.g. “hot” or “cold” islands in warm 
areas). The system will accept photographic films up to 
14" x 17", permitting complete mapping of a large organ 
like the liver. 


In addition to photorecording the Magnascanner provides con- 
ventional dot scanograms. Progress of the scan is always in full 
view: offering opportunity for adjusting variables (e.g. dot 
factor, travel speed, line spacing, background cut-off) to the 
demands of special areas as they appear during the run. In com- 
bination, these two techniques bring a new order of resolution 
to the mapping of radioactivity lodged in body organs. 


The Magnascanner is one of the comprehensive 
Picker line of nuclear instrumentation and 
supplies: all marketed and serviced through 
a national network of company offices staffed 
by trained Picker people. (Picker alone in the 
nuclear field offers this caliber of local] service). 

For details call your district office (see ‘phone 


book) or write Picker X-Ray Corporation, 
25 South Broadway, White Plains, New York. 





Here’s the Picker Magnascanner being readied for a 
thyroid scan. The heavily shielded probe and com- 
panion precision instrumentation are mounted on a 
freely maneuverable mobile carriage. 


NEW...FROM PROFEXRAY 


HIGHER CAPACITY 
and 


FASTER TIMING 55:542. 


than any control ever 
before available with such WMV 205 


SIMPLICITY 
OF OPERATION 


—— 


Yhe Jupiter-950 permits versatility neveF őt- 
fore available combined with simplicity of 
operation suited to easy use by techniéians. 


FEATURE 
These are actual, usable ratings of the gener- 
ator (including x-ray tubes): 


900 MA at 90 KV... 1/30 second 

900 MA. at 70 BY 6 icc ees 1/5 second 

600 MA at 130 KV.ssss s 1/30 second 

SOO MA at 70 KVooexeareziiEks 1 second 

3200 MA at 150 KWV.isossuca ss 1 second 
~ FEATURE 


Perfect, uniformly consistent angiographic 
studies are guaranteed by the high capacity 
plus a super-precision timer with a re-cycling 
rate up to 12 times per second. 


THE JUPITER-950 





FEATURE 

The 1/360 second timer, combined with the 
900 MA capacity, has obvious advantages in 
infant radiography. 


FEATURE 
Super-boost changeover (3/10 second) from 
fluoroscopy to 600 MA spot film. 


FEATURE 

A. Profexray-designed Automatic Electronic 
Tube Load Computer continuously calculates 
in percentages the maximum permissible tube 
loads for each control setting. It indicates the 
result on an easy-to-read meter, and actually 
prevents tube overload. 


FEATURE 
Special low KV calibration provides for the 
new, improved mammography technic. 


FEATURE 

Even with all this versatility, the Jupiter-950 
also features built-in simplicity of operation. 
Controls are grouped according to procedure, 
focusing a technician's attention to only that 
portion of the panel pertinent to the pro- 
cedure at hand. Individual lighting of the 
various control groupings and even size of 
the knobs further contribute to this remark- 
able ease of operation. 


PROFEXRAY, Incorporated 


1401 North First Avenue 


Maywood, Illinois 
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ON TODAY’S FAR SUPERIOR PRODUCTS! 


Combined with these are many wholly new concepts ... independent fluoroscopic 
x-ray controls ¢ automatic tube protection ¢ electronic timing * automatic tablestop at 
horizontal e automatic reciprocating Bucky € automatic spot-film sequencer * automatic 
myelographic stop * bilateral overhead tube hanger... plus built-in provisions for 


easily adding functions, such as phototiming and Ordography, to vastly increase the utility 
and worth of equipment. 


If this is your year to talk new x-ray equipment, let us help you be certain your choice 
will be one that places accent on lasting value. For further information see your G-E x-ray 


representative; or write directly to X-ray Depart- ACCENT ON ALUE 
ement, General Electric Company, Milwaukee 1, 


Wisconsin, Room A-101. GENERAL e ELECTRIC 








in service 


This is the heart of the Unit: 


the sealed-off accelerator tube. 





THE VICKERS SUPERVOLTAGE 
X-RAY THERAPY UNIT 


Vickers 6 MeV X-band Linear Accelerators are now in 
regular service at the General Hospital, Newcastle-upon- 
Tyne and Guy’s Hospital, London. Other units have been 
supplied to the Westminster and Royal Marsden Hospi- 
tals. to be followed by installations at St. Bartholomew's 
Hospital, London, The National Institute of Radiological 
Science, Japan,and Queen Elizabeth’s Hospital, Kowloon. 


Advanced technical design has achieved the following 
features. 


x High Dose Rate with simplicity of control. 


* Rapid set up by a single operator with minimum physical 
effort — all movement of the servo-assisted gantry and 
motorised field diaphragms are controlled from the 
X-ray head. 


* High positioning accuracy with the aid of optical front 
and back pointers. 


x Unique sealed-off accelerator tube for reliability of service. 
x Only tested high quality components are used. 


x Cleanness of line and overall compactness obviate the 
need for specially constructed buildings. 


Miniaturisation of the modulator and the use of the 
X-band frequency has enabled all the equipment to be 
housed in the gantry and control unit, without the need 
for a separate apparatus room. 


Further information can be obtained from: 


WG E E Eb Sj south MARSTON WORKS* 


Vickers-Armstrongs (Engineers) Limited, 

P.O. Box 8, Swindon, Wilts., England. 

Cablegrams: Vicmarston Swindon. Code: Bentley's 2nd. 
*FORMERLY VICKERS-ARMSTRONGS (SOUTH MARSTON) LTD. 





STANDARD X-RAY FILM 


Setting a new standard of quality with economy 


ILFORD STANDARD X-RAY FILM OFFERS: 
1. Very High Contrast. Truly exceptional 
performance where the highest contrast is 
essential. 

2. Medium Speed. Particularly suitable for 
use with high KV, high capacity equipment. 
3. Low Fog Level. Radiographs are remark- 
ably clean, even when processed in solutions 
approaching exhaustion. 

4. Consistency. Ilford Standard X-ray Film 


is subjected to the same rigorous manufac- 
turing controls that have made Ilford Red 
Seal internationally recognized for batch-to 
batch and box-to-box consistency. 


5. Economy. Available from your regular 
Ilford supplier in 75-sheet folder-wrapped 
boxes and in 300-sheet economy packs. It 
will pay you to investigate the savings possi- 
ble with Ilford Standard X-ray Film in either 
of these packings. 

Made in the British tradition for quality 


: LFO RD ING. 37 WEST 65th STREET, NEW YORK 23, N.Y. 


IN CANADA: Canadian distributors for Ilford Limited, London: W. E. Booth Company Limited, 12 Mercer Street, Toronto 2B 











in SRI 





Wil 
UUM ii 





continued ) a’ 
Exudative Gastropathy, "Giant Folds of the Stomach,’ 
(Menetrier’s Disease). Reproduction of a radiograph 
made about 25 minutes after the barium swallow, on 
Ansco High-Speed X-ray Film 80 KV, 200 MA, 1/10 sec. 


YOUR DIAGNOSIS DEPENDS UPON THE QUALITY OF THE RADIOGRAPH YOU READ 


BE “ANSCO SURE” OF THE BEST RESULTS...USE THESE FINE 
MATCHED ANSCO X-RAY PRODUCTS... FILMS, INTENSIFYING 
SCREENS, AND CHEMICALS 


ANSCO HIGH SPEED X-RAY FILM 
High speed, fine grain film, highly 
versatile in all KV ranges. 





ANSCO DURA-SPEED AND 
DURA-D' INTENSIFYING SCREENS 


Combine high speed and fine detail for 
highest definition. Non-static, stain 
and abrasion resistant, intensifying T 
Screens assure maximum quality re- imer Sa! 
sults and long life for your screens. 





ANSCO LIQUADOL’ DEVELOPER AND LIQUAFIX’ FIXER 


These superior developing and fixing chemicals bring out 
all the best qualities in your X-ray film. 









X-RAY FILM 


SCREENS 


CHEMICALS 


ANSCO America's first manufacturer of photographic materials...since 1842 
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valuable extra ! 


services, from pre-installation planning to post- 
installation technical service. All are extras 
you come to count on. 

General Electric representatives know your 
needs, down to everyday details — how to 
draw up a technic chart for you; or how to 
hold technic classes for x-ray personnel when 
the occasion arises. They supply an impressive 
array of information on request; basic litera- 
ture... radiological reprints . . . charts, and 
graphs. And they are always "on call" to help 
you solve your day to day x-ray problems. 


Look beyond the price tag 


T'he services and guidance of qualified repre- 
sentatives should be considered as a part of 


any x-ray purchase. “After sale" interest from 
General Electric sees you through the life of 
your equipment — helps you protect your in- 
vestment and realize the utmost security of 
purchase. Just as with any sound investment, 
time repays foresight with dividends! 


compare total cost 
Vy 


TIME IS THE TRUE 
TEST OF G-E VALUE 


eg 


Progress /s Our Most /mportant Product 


GENERAL CD) ELECTRIC 


G NEW BOOKS Zor roentgenologists 


RADIOGRAPHY OF INFANTS AND CHILDREN by Donald B. Darling, Boston Univ. With 
the Technical Assistance of James M. Anthony, Children’s Hosp. of Pittsburgh. Foreword by 
John Caffey, Columbia Univ. Doctor Darling’s book should be welcomed by all those concerned 
with the problems of satisfactory radiological examinations of younger patients. He discusses here 
and portrays in detail all major technical procedures commonly used. For each type of examina- 
tion is presented a method of immobilization and positioning as well as suggested exposure factors 
and a representative radiograph. In procedures involving contrast materials both the agent employed 
and dosage schedule used are indicated. Oct. 62 





MODERN RADIOLOGY IN HISTORICAL PERSPECTIVE by Stephen D. Dewing, New 
York Univ. Previous articles and books have all dealt with specific, limited aspects of the subject. 
Now for the first time all available material has been pulled into a unified, balanced picture. The 
author has covered radiology from its beginnings including all branches—medical, nonmedical, 
and nuclear. The careers of the founders of radiology are reviewed in detail . .. Röntgen, Bec- 
querel, and the Curies. Other sections cover the development of physics, radiographic apparatus, 
radiologic periodicals and organizations since 1895, radiation hazard and protection, and finally, 
the present day status of clinical radiology. Aug. '62, 200 pp., $5.75 


RADIODERMATITIS by Ervin Epstein, Univ. of Calif. Med. School. With Special Chapters 
by Five Distinguished Contributors: Salvatore Bossio, Dell F. Dullum, Jean S. Felton, 
Howard Hassard, and Rees B. Rees. Practical rather than theoretical . - . timely . . . the 
first study devoted entirely to x-radiation burns of the skin. Doctor Epstein has restored reason to 
a subject confused by scare publicity and useless propaganda—a new and hopeful realization that 
radiodermatitis is not highly malignant . . . it is preventable . . . it is easily diagnosed . . . it is 
reversible. The scope of his work is broad, covering history, etiology, clinical picture and diagnosis, 
histopathology, prognosis, and treatment. June 62, 200 pp., 54 il., $7.75 


CHANGING PERSPECTIVES ON THE GENETIC EFFECTS OF RADIATION by James 
V. Neel, Univ. of Michigan (The Beaumont Lecture for 1962). Doctor Neel's study includes, in 
addition to a Statement of the Problem, a Résumé of Studies on the Genetic Effects of Radiation 
in Man, The Interpretation of the Findings of Studies on Effects of Radiation in Man, Studies of 
the Genetic Effects of Radiation on Other Mammals, Recent Advances in Our Knowledge of the 
Somatic Effects of Radiation and Their Implication for Genetic Studies, and Perspectives. Through- 
out the author has drawn as heavily as possible on studies of our own species. Dec. '62 


IONIZING RADIATION: An Old Hazard in a New Era by George Tievsky, George Wash- 
ington Univ. Written by a clinical radiologist in consultation with eminent authorities in the fields 
of genetics, health physics, radiation biology and nuclear medicine, this book presents a factual 
appraisal of the problems faced by society from increasing amounts of environmental radiation. 
How serious is the hazard? What are the answers to questions patients ask when referred for 
X-ray examination? How can the physician using fluoroscopic or x-ray equipment minimize the risk 
to himself—to his patients? What are the facts concerning fallout from nuclear weapons? Doctor 
Tievsky presents simply and in true perspective factual material culled from the vast literature. 
March '62, 176 pp., 65 il., $8.00 


INTRAVENOUS CHOLANGIOGRAPHY: A Concept of Interpretation by Robert E. Wise, 
The Lahey Clinic, Boston, Mass. This monograph reports the author's experience with intravenous 
cholangiography over a period of approximately five years during which time the drug was ad- 
ministered 2028 times to 1829 individuals. All data are based on actual preoperative reports and 
are not retrospective diagnoses. To summarize the multitudinous data, the important elements of 
history, visualization, techniques, radiologie diagnoses, laboratory data, and surgical findings were 
coded and placed on IBM cards. Invaluable statistics have been adduced in an effort to demon- 
strate the relationship—if any—of duct size to liver function as reflected in laboratory studies and 
also the relationship of disease of the bile ducts to these studies. July '62, 160 pp. (8% x 11), 
121 il., $9.50 


CHARLES C THOMAS * PUBLISHER 


301-327 East Lawrence Avenue © Springfield | € Illinois 
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LAVEMA 


COMPOUND 


ENEMA SOLUTION 


Cathartic and fecal softener 


for a clean colon... unchanged mucous membrane 


The new Lavema Compound Disposable Enema Kit makes costly, time-consuming preparation 
and “clean-up” unnecessary. The accordion-fold plastic squeeze bottle, 15-inch tube and prelubri- 
cated rectal tip simplify administration by the attendant or by the patient himself. Each Lavema 
enema unit contains 20 mg. of Lavema (cathartic) and 135 mg. of Superinone? (wetting agent 
and fecal softener). 





Lavema Compound Solution evacuates the descending colon and rectum completely by stimulating 
the bowel and softening hard feces. Gas and fecal matter are then eliminated by peristalsis and 
increased haustration. In a clinical study* of 1304 patients, excellent or good results were obtained 
in 94 per cent—with less discomfort than was caused by soapsuds enemas and with better cleansing 
than could be obtained with a disposable enema of phosphate salts. 


Indications: Cleansing prior to proctosigmoidoscopy or operations on the lower bowel... 
fecal impaction...removal of barium...failure to evacuate after operation. 


Contraindications and side effects: The usual contraindications to the use of enemas should be 
observed. Reactions have been infrequent (about 5 per cent of patients) and usually mild. In an 
occasional patient, cramps, a continued urge to evacuate, sweating, weakness, nausea, pallor or 
dizziness may occur. 


Y AS DARRE a PE E — . Tent Ns 
Composition: Each 180 ml. of solution in one Before prescribing be sure to consult W inthrop's 
OLD literature for additional information about dos- 
enema kit contains 20 mg. of Lavema (brand of age, possible side effects and contraindications. 
oxyphenisatin), 135 mg. of Superinone (brand of 
tyloxapol) and propylene glycol 5 per cent in (QU) ul | | 
; "T | LABORATORIES 
water. Available on prescription only. New York 18, N. Y. 


*Department of Medical Research, Winthrop Laboratories 1541M 


You can do all this and more with one Westinghouse CHESAPEAKE 





Here are just a few of the radiographic procedures 
that can be performed with CHESAPEAKE. It 
can he positioned at any angle for maximum 
patient coverage. Speeds patient flow. Smart 
styling. Minimum investment. Small space. In a 
word, VERSATILE. For more information: 
Westinghouse Electric Corporation, X-ray De- 
partment, 2519 Wilkens Avenue, Baltimore 3, S 
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GIANT HYPERTROPHY OF THE GASTRIC MUCOSA 
(MENETRIER’S DISEASE): A CORRELATION OF 
THE ROENTGENOGRAPHIC, PATHOLOGIC, 
AND CLINICAL FINDINGS* 
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IANT hypertrophy of the gastric ru- 

gae, originally described by Menetrier? 
in 1888 is a fairly specific pathologic entity 
with characteristic gross and microscopic 
findings confined to the gastric mucosa. Its 
cardinal feature is a remarkable enlarge- 
ment of the gastric rugae, which become 
contorted and folded on one another in a 
convolutional pattern reminiscent of the 
gyri and sulci of the brain (Fig. 14). The 
hvpertrophy may involve the mucosa of 
the entire stomach, except for a narrow 
zone along the lesser curvature, or it may 
be confined to a small region sharply de- 
marcated from adjacent normal gastric 
mucosa (Fig. 12). 

Microscopically, the gastric glands in the 
involved area are increased in length and 
number but thev contain normal propor- 
tions of specialized cells. They may, at 
times, exhibit tortuosity and dilatation, 


minor degrees of cyst formation, edema, 
and inflammation. With rare exceptions, 
the glands do not invade the muscularis 
mucosae. 

Because of its rarity and its ability to 
simulate other more serious afflictions of 
the stomach, the condition has almost 1n- 
variably escaped preoperative recognition. 

Gastric biopsy has sometimes given posi- 
tive results, but just as often biopsy has 
been misleading because the specimen was 
inadequate or an uninvolved area was ex- 
cised. In the past, the diagnosis of Mene- 
trier's disease has been almost always made 
in the laboratory of the surgical patholo- 
gist. 

The etiology is obscure. No constant re- 
lationship exists between the disorder and 
any of the etiologic factors mentioned in 
the literature, such as alcohol, nicotine, 
sepsis, deficient diet, heredity, or viruses. 


* Abridgment of thesis submitted by Dr. Reese to the Faculty of the Graduate School of the University of Minnesota in partial ful- 
fillment of the requirements for the degree of Master of Science in Radiology. 
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In recent years the association of multiple 
endocrine adenomata has been men- 
tioned.^? Two of Underdal e£ al.’s 8 pa- 
tients with multiple endocrine tumors had 
giant hypertrophy of the gastric mucosa.’ 
Schlaeger eż al. considered the association 
of the two conditions not unusual. Also, 
Menetrier’s disease is often associated with 
hypoproteinemia, sometimes profound 
enough to cause peripheral edema. Citrin 
et al. in 1957, reported that 16 of 23 pa- 
tients, on whom protein determinations 
were made, had hypoproteinemia; all had 
normal albumin-globulin ratios. Using 
radioiodinated serum albumin, Citrin e£ al. 
found a small albumin pool with a rapid 
turnover. Loss of albumin into gastric 
juice or mucus and subsequent digestion 
were more rapid than albumin svnthesis. 
Giant hypertrophy of the gastric rugae is 
rare. Only 80 cases, verified pathologically, 
were reported by 1960. It is probably more 
common than this figure would indicate, 
however, because many patients with en- 
larged rugae, as seen roentgenographically, 
are not operated on. The fact that some 30 
cases have been described during the past 
IO years suggests an increasing awareness of 
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(a) Fixed specimen. The massively enlarged folds give the mucosa of the stomach a resemblance to the 
brain. Notice the sharp demarcation between the uninvolved antrum and the remainder of the stomach. 
(^) Roentgenographic appearance of stomach shown in Figure 14. There is a filling defect along the entire 
greater curvature. Notice that the antrum appears quite normal. Wall thickness as measured on this 
film was 25 mm. 


the condition. 

Patients range in age from 20 to 7o, and 
most are in the fourth and fifth decades. 
Men are more often afflicted than women; 
the ratio varies from 2:1 to 3:1 in most 
serles. 

The clinical picture is not specific. In 
lieber's substantial review of the litera- 
ture,” pain was a cardinal symptom in 74 
per cent of cases, loss of weight in 60 per 
cent, vomiting in 42 per cent, and hemor- 
rhage in 20 per cent. In the 20 cases ana- 
lyzed by Kenney ef al 11 had ulcerlike 
symptoms, seven had loss of weight, and 
two were asymptomatic. 


MATERIALS AND METHODS 


In order to collect this series of cases of 
Menetrier’s disease, Mayo Clinic records of 
patients seen from 1949 to 1960, bearing 
the diagnosis of acute, chronic or hyper- 
trophic gastritis, Menetrier’s disease, or 
enlarged gastric rugae were reviewed. Only 
those cases seen from 1949 to 1960 were 
included because roentgenograms made 
before 1949 were unavailable. Of 158 case 
records thus obtained, adequate gross, 
microscopic, and roentgenographic mate- 
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rial was available for only 18 patients, who 
met all the criteria for the diagnosis of 
Menetrier’s disease. These 18 patients had 
had total or subtotal gastrectomies; for- 
malin-preserved specimens were available 
for study in each instance. 

Five cases in the present series were pre- 
viously reported by Kenney eż al.’ 


FINDINGS IN THIS STUDY 


Gross Pathologic Features. The giant ru- 
gae involved the greater curvature of the 
stomach in each of the gross specimens; in 
no instance did they involve the antrum or 
the lesser curvature. There was always an 
abrupt demarcation between normal and 
abnormal folds. The proximal half or two 
thirds of the stomach was more or less 
diffusely involved in 15 cases. An isolated 
area of the mucosa of the greater curvature 
was involved in 3 cases. 

Gastric ulcers, less than 1 cm. in diam- 
eter, were found in 13 specimens. In one 
instance a carcinoma was found in an ulcer 
of the antrum which looked benign. This 
ulcer was 3 cm. from the area of giant folds 
in the proximal portion of the stomach. The 
association of the two lesions was probably 
coincidental. 

In one instance, a Grade 1 islet cell 
adenocarcinoma of the pancreas was associ- 





Fic. 2. Under low power the abnormally thick 
mucous membrane is readily appreciated. Seen 
here is one large branching fold (hematoxylin and 
eosin; X 52). 


Menetrier's Disease 





Fic. 3. (Same case as Figure 1.) Under higher power 
the abnormally elongated glands can be seen. The 
coiling at the base of the glands and the cyst forma- 
tion are noteworthy. The glands are otherwise 
normal except for some mucus plugs in the gastric 
pits. Notice that the glands do not involve the 
muscularis mucosae (hematoxylin and eosin; X 23). 


ated with Menetrier’s disease. 

Microscopic Features. The abnormally 
thick mucous membrane, easily seen with 
the naked eye, measured up to § mm. in 
thickness, whereas normal mucous mem- 
brane measures 0.3 to 1.5 mm. The furrow- 
ing and heaping up of the mucous mem- 
brane above the normal muscularis propria 
furnished a large increase in the mucosal 
lining of the stomach (Fig. 2). 

Under objectives of higher power, the 
gastric glands were seen to be increased in 
number and in length (Fig. 3). The glands 
usually contained a normal proportion of 
parietal, zymogenic, and mucous cells, al- 
though in a few instances there was an 
increase in the relative number of parietal 
cells. Frequent excessive coiling of the 
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glands and occasional cyst formation were 
seen at the bases of the glands. In no in- 
stance did the glands penetrate the muscu- 
laris mucosae. 

Clinical and Laboratory Features. At oper- 
ation the ages of these patients, all men, 
ranged from 24 to 61 vears. The average 
age was 46 vears. 

Epigastric pain or distress of fairly long 
duration, with or without nausea and 
vomiting, was the most typical presenting 
complaint; I4 patients (78 per cent) com- 
plained of it. Nausea and vomiting were 
mentioned in 9 (50 per cent) of the case 
histories, and frank hematemesis in 2 (11 
per cent). Only § patients (28 per cent) had 
histories of gastrointestinal disturbances 
lasting less than 1 vear. In the remainder 
the symptoms had been present for 2 to 30 
years. Eight patients (44 per cent) had 
lost 10 pounds or more. 

Except for occasional epigastric tender- 
ness and an instance of peripheral edema 
associated with severe hypoproteinemia, 
physical examination was unremarkable. 

Hemoglobin measured less than 13 gm. 
per 100 ml. in only three instances. Gastric 
acid determinations, performed on r4 pa- 
tients, onlv once revealed histamine-fast 
achlorhydria. The erythrocyte sedimenta- 
tion rate was normal in six instances. In no 
case was it strikingly high, as might be 
expected in gastric malignancy. Protein 
determinations on II patients disclosed 
abnormally low values in 8 patients. In one 
instance there was a reverse of the albumin- 
globulin ratio. 


RETROSPECTIVE STUDY 
OF THE ROENTGENOGRAMS 


The roentgenograms in these 18 cases 
were examined and compared in the hope 
that some group of abnormalities could be 
found which would improve the rather poor 
diagnostic accuracy mentioned earlier. A 
group of four such abnormalities was 
found. Although no single sign was pathog- 
nomonic for this disease, various combina- 
tions of the four strongly suggested the 
correct diagnosis. The four abnormalities 
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concern the following: (1) size of gastric 
folds, (2) configuration of the greater curva- 
ture, (3) thickness of the stomach wall 
along the greater curvature, and (4) pat- 
tern produced by mucus-barium mixture. 

Size of Folds. Enlargement of gastric 
rugae Is the sine qua non for the diagnosis 
of Menetrier's disease. Typically, these 
folds are thick, tortuous, and angular with 
no uniformity of pattern or of direction. As 
usuallv seen after the ingestion of barium, 
thev have a peculiar mottled appearance 
roentgenographically (Fig. 44). Sometimes 
they are seen when air is the contrast 
medium. In five instances in our series 
enlarged folds in the cardia were seen di- 
rectly by air-contrast. The rugae in this 
region are normally very irregular and con- 
voluted, but thev are not massive and 
thick. 

On review of the roentgenograms made 
after the ingestion of barium in our 18 
cases, enlarged folds were clearly seen in 
only eight instances and in only two did 
they strikingly reflect the gross appearance 
of the surgical specimen (Fig. 44). Fluor- 
oscopy, accompanied by palpation and 
compression of the stomach, demonstrated 
enlarged folds best. 

At least three factors contributed to the 
poor demonstration of the rugae in the 
roentgenograms. First, the roentgenograms 
were usually made after 8 oz. of barium had 
been ingested, too much barium to afford a 
good mucosal relief pattern. Second, the 
abnormally thick layer of mucus effectively 
filled the narrow crypts or furrows between 
the enlarged folds, thus preventing the 
barium from entering these spaces. Third, 
the enlargement of the folds sometimes 
placed them in such tight apposition with 
one another that only those portions which 
were directed toward the gastric lumen 
were visible. 

Fluoroscopically, these problems disap- 
pear because smaller amounts of barium 
are used, barium flows into the sulci be- 
tween the folds as mucus is dislodged dur- 
ing palpation, and folds in tight apposition 
can beseparated by manipulation. It should 
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Fic. 4. Appearance in two cases after ingestion of barium. (a) Dimly seen through the barium is an enlarged 
fold running in an abnormal direction perpendicular to the long axis of the stomach and extending to the 
lesser curvature. The greater curvature seems to be involved in a polypoid tumefactive process. The an- 
trum is characteristically spared. (6) Enlarged folds when seen give a spectacular appearance. A mottled 
mucus-mixing pattern is seen on the enlarged folds and in the upper portion of the stomach. The process 
does not extend beyond the incisura angularis. This patient had undergone gastroenterostomy 3 years 
previously and a stomal ulcer was found at reoperation. 


be possible, therefore, to demonstrate these 
folds fluoroscopically in almost every in- 
stance. 

Configuration of the Greater Curvature. 
The roentgenograms gave tangible and 
accurate secondary evidence of the large 
folds in most instances. This evidence was 
the ragged, nodular, crinkled appearance 
of the greater curvature, seen exclusively 
above the incisura angularis. At first glance, 
this resembled the picture of a large poly- 
poid carcinoma; the greatly enlarged folds, 
when seen on end, looked like polypoid 
defects along the greater curvature. Com- 
monly seen, perpendicular lines represented 


Fic. 5. Typical configuration of greater curvature. 
Barium has insinuated itself between the enlarged 
folds along the greater curvature to form rather 
coarse septal lines, some of which are clubbed or 
forked at bases of the sulci. Again, the process 
halts abruptly along the greater curvature as 1t 
approaches the distal end of the stomach. No ab- 
normal folds or mucus mixing is apparent. 


spicules of barium, trapped by apposed 
folds. The tips of these barium lines were 
often blunted, clubbed, or even forked when 
a pocket of barium was trapped at the base 
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Fic. 6. Additional abnormal features in two cases. (a) The abnormal thickening of the gastric wall may be 
‘actly seen along the greater curvature. Mucus mixing is prominent, but no large folds are seen. (2) No 
enlarged folds are visible. The mucus-mixing pattern is striking. It has a fine, brushed on appearance in the 
middle third of the stomach and a mottled and reticular appearance in the proximal third. Very fine 
spicules of barium are seen extending deep into the sulci of the folds along the lower portion of the greater 


curvature. 


of one of these deep sulci (Fig. 5). Even 
though the giant rugae could not be seen, 
one could arrive at a rough estimate of their 
height by measuring the length of these 
lines. 

Bearing in mind that the greater curva- 
ture Is normally irregular to some extent, It 
was thought to have an abnormally nodular 
and spiculated appearance in 15 of the 18 
cases (83.3 per cent). This was the most 
constant anole roentgenographic finding in 
this series of patients. 

Thickness of Gastric Vall. By measuring 
the distance between the faintly lucent 
serosal line of the greater curvature and the 
barium column within the stomach, an 
approximation of the thickness of the gas- 
tric wall could be obtained (Fig. 64). In 
seven instances this measurement was 
greater than 10 mm. and in seven 1t was 
less than 10 mm. The serosal line was not 
visible in 4 cases. 

Melamed e£ a/.4 presented 2 cases of in- 
filtrating carcinoma of the stomach in which 


roentgenograms indicated only thickening 
and stiffening of the wall of the greater cur- 
vature. There was no nodularity of the 
greater curvature in either of these cases. 

Mucus Mixing. As noted above, enlarged 
folds are not always seen in the roentgeno- 
gram partly because of the excess mucus in 
the stomach. This copious amount of 
mucus, however, produces its own peculiar 
picture which we call “mucus mixing." 

In a normal stomach, a small quantity of 
barium will spread out over the thin layer 
of gastric mucus and form a smooth, homo- 
geneous film, nicely outlining the gastric 
rugae. In Menetrier’s disease, on the other 
hand, the barium mixes with an excessively 
thick laver of possibly abnormal mucus. 
The result is a striking change in the barium 
shadow. We observed a fine reticular pat- 
tern which, on close inspection, was often 
seen to be composed of an opaque shadow 
regularly interrupted by numerous small 
spaces. Sometimes the pattern resembled 
delicate, parallel, brush markings (Fig. 64). 
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Also, a mottled appearance could some- 
times be seen. It was somewhat similar to 
the mucous membrane pattern denoting a 
deficiency state in the small bowel, but 
was much finer and more uniform. This 
pattern may be obscured by an excess ot 
barium. These abnormal barium patterns 
were observed in 14 cases. In 11 of the 14, 
the pattern was considered to be striking. 

There was no correlation between the 
degree of mucus mixing and the levels of 
serum protein. 


COMMENT 

Menetrier’s disease is a benign gastrop- 
athy not readily differentiated from cer- 
tain other diseases by clinical or laboratory 
means. Its importance lies in its ability to 
mimic gastric neoplasm, particularly lym- 
phoma, roentgenologically and gastroscop- 
ically. In 6 of our 18 cases the diagnosis 
was accurate. A tumor, carcinoma or 
lymphoma, was the primary diagnosis in 7 
cases. In the remaining 5, gastric ulcer, 
antral spasm, or retained secretions were 
mentioned to the exclusion of Menetrier’s 
disease. 

Patients with lymphoma may present 
symptoms or signs of a filling defect, a 
gastric ulcer, an obstructing antral lesion, 
or a more or less diffuse infiltrating process 
with thickening of mucosal and submu- 
cosal structures.’ The latter, although rare, 
may duplicate in almost every respect the 
roentgenographic picture of Menetrier’s 
disease. If the lymphoma manifests itself as 
enlarged rugal folds in the distal half of the 
stomach and along the lesser curvature or if 
there is loss of pliability of the walls, then 
Menetrier’s should not be con- 
sidered primarily. If, however, the stomach 
is pliable, if the process stops at the incisura 
angularis and spares the lesser curve, and if 
the apparent nodularity can be demon- 
strated to represent long tortuous folds, 
then Menetrier's disease is probably pres- 
ent, especiallv 1f there 1s excess mucus. 

Carcinoma of the stomach should seldom 
present much of a problem in differential 
diagnosis. The usual forms are either fungat- 
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ing, ulcerative, or deeply infiltrating. None 
of these enlarge the gastric rugae diffusely. 
The possibility of a polypoid carcinoma 
of the cardia cannot be excluded, when 
Menetrier’s disease involves that area, be- 
cause the cardia cannot be palpated to 
prove the rugal origin of the detect (Fig. 7). 

Leiomyoma, leiomyosarcoma, ectopic 
pancreas, and prolapsing antral mucosa are 
associated with roentgenographic findings 
that are completely dissimilar to those seen 
in Menetrier’s disease. 

Acute gastritis with edema and cellular 
infiltration of the submucosa and lamina 
propria mucosae may manifest large rugae, 
but these should regress with appropriate 
treatment, while Menetrier’s disease 1s 
known to have remained stable for years. 
Also, in acute gastritis the mucosa may be 
severely involved; this rarely occurs in 
Menetrier’s disease. 

Enlarged or nodular folds, roentgeno- 
graphically mimicking Menetrier’s disease, 
may occur in chronic gastritis with lympho- 
cytic infiltration, edema, cyst formation, 
and fibrosis. 

Wohl and Shore? showed that gastric 





Fic. 7. Coarse polypoid or tumefactive appearance of 
enlarged folds high on the greater curvature. 
Palpation of this area at fluoroscopy would be 
difficult, and a true polypoid lesion in this area 
could not be ruled out with any certainty. No 
mucus mixing is seen. 
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varices produce a bubble-like appearance 
near the cardia, and they may extend along 
the lesser curvature, where Menetrier’s 
disease is rarely seen. If the fundus and 
greater curvature are involved, the roent- 
genographic distinction may be difficult, 
but the clinical picture, the presence or 
absence of mucus mixing, and the presence 
or absence of esophageal varices should 
serve to distinguish one from the other. 


SUMMARY AND CONCLUSION 


Giant hypertrophy of the gastric rugae, 
Menetrier’s disease, is a relatively rare 
disease of the gastric mucosa characterized 
by greatly enlarged gastric rugae, hyper- 
plasia and hypertrophy of the gastric glands, 
and an excess of gastric mucus. Clinically it 
ordinarily manifests itself by an ulcerlike 
syndrome, but it may be asymptomatic. 

Although the etiology is unknown, it has 
been associated with tumors of the ductless 
glands and with hypoproteinemia. Malig- 
nant disease has occasionally coexisted, but 
the disease is not thought to be premalig- 
nant. 

Case histories, roentgenograms, and for- 
malin-preserved specimens of the stomachs 
of 18 patients, all men, comprised the 
material for the present study. Epigastric 
pain and distress of fairly long duration was 
the most frequent complaint. T'wo patients 
experienced hematemesis, and 8 lost 10 or 
more pounds. Epigastric tenderness was 
usually noted on physical examination. 

No single roentgenographic sign proved 
to be pathognomonic; but various combina- 
tions of the following suggest the diagnosis: 
enlargement of the mucosal folds, irregu- 
larity of the greater curvature, thickening 
of the gastric wall, and a peculiar reticular 
pattern produced by barium mixed with 
large amounts of mucus. 

Giant rugae involved the greater curva- 
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ture in each instance and the antrum and 
lesser curvature in no instance. The mucous 
membrane measured up to 5 mm. in thick- 
ness, and the gastric glands were increased 
in number and length. 

Differentiating Menetrier's disease from 
a diffuse infiltrating lymphoma, a polypoid 
carcinoma of the cardia, or chronic gastritis 
Is sometimes extremely difficult. 
Mayo Clinic 
Rochester, Minnesota 
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GASTRITIS: A MEDICAL DILEMMA* 


By LEONARD BERLIN, M.D. 


CHICAGO, ILLINOIS 


EW diseases in medicine have as long 

and as controversial a history as does 
gastritis. Ever since Stahl first introduced 
this term in 1728, numerous authors have 
studied and argued about the matter in the 
literature.” 

To review this long and interesting his- 
tory is beyond the scope of the present 
paper. For an excellent review of the ee 
ject the reader is referred to Schindler's’ 
work. 

For our needs here we may start with the 
dawn of the contemporary era of gastritis, 
or more specifically with the discovery ot 
the gastroscope. This instrument, intro- 
duced to the world by Rudolf Schindler in 
1922, for the first time allowed the normal, 
functioning stomach to be viewed in “living 
color’ —it permitted the pathologic varia- 
tions to be photographed and preserved for 
all to see and to discuss. At once, con- 
siderable impetus was given to the recogni- 
tion and diagnosis of various gastric dis- 
eases, especially gastritis. In 1937, Schin- 
dler’ predicted, "the diagnosis of chronic 
inflammations of the stomach will probably 
be the most important function of gastros- 
copy." Events during the following years 
seemed to bear this out. Gastritis was being 
diagnosed by means of gastroscopy in pa- 
tients who would never have had the disease 
diagnosed by any other means. Roentgeno- 
graphic findings were correlated with the 
gastroscopic image, and as a result the 
criteria for the roentgen diagnosis of gastri- 
tis were formulated. 


Schindler, 3 in his book on gastritis, 
stated, 'gastroscopically, the diagnosis of 


chronic gastritis usually can be made with- 
out ambiguity." Vaughan ef a/. in 1951 
studied 41 cases of chronic enlarged and 
tortuous folds associated with irregular 
contour, abnormal peristalsis and hyper- 


secretion. They concluded that all cases 
represented chronic gastritis because all 
had gastroscopic evidence and characteris- 
tic clinical symptoms for the condition. 
However, only 8 of the cases had biopsy 
verification. Thus, primarily because of 
gastroscopy and studies of this type, the 
classic roentgen signs of chronic gastritis 
were described. As Stampfl? in 1952 
pointed out, these include thickened gastric 
rugae, supposedly representing swelling of 
the mucosa, and hvpersecretion, supposedly 
indicating inflamed, weeping mucous mem- 
branes. Many workers? emphasized the 
importance of gastroscopy and even today 
several authors?? refer to the substantia- 
tion of roentgenographic or clinical diagno- 
sis of gastritis bv means of gastroscopy. 
During this period, two innovations in 
the diagnosis of stomach lesions were intro- 
duced: in 1948, Benedict? invented gastro- 
scopic biopsy under direct vision; and in 
1949, Wood and his group invented blind 
gastric suction tube biopsy. These methods, 
by which actual living, functioning stomach 
mucosa could be gathered with no danger or 
morbiditv to the patient, and prepared for 
histologic examination bv the pathologist, 
eventuallv changed the entire concept of 
gastritis. In 1955 Ylvisaker eż al. reported 
11 normal biopsies in 12 cases thought to be 
chronic hypertrophic gastritis at gastros- 
copy. Palmer? in 1954 found 42 normal 
biopsies out of 53 patients gastroscopically 
diagnosed as having chronic gastritis. After 
reviewing 1,213 patients at Walter Reed 
Army Hospital whe had been both gastro- 
scoped and biopsied, he concluded that the 
diagnosis of chronic hypertrophic gastritis 
had been made on normal stomachs. In 
1956, Atkins and Benedict! studied 239 
gastroscopic biopsies, then correlated the 
microscopic with the gastroscopic findings. 


* From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Illinois. 
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They found that (a) in stomachs appearing 
normal to the gastroscopist 13 per cent had 
histologic gastritis; (b) cases thought gas- 
troscopically to be chronic hypertrophic 
gastritis were associated with a normal 
histologic picture in most cases, and there- 
fore such an appearance actually represents 
a normal variant; and (c) gastroscopic 
pictures of mixed acute and chronic gastri- 
tis showed microscopic correlation in but 
one third of the cases. They concluded, 
therefore, that gross gastroscopic appear- 
ances were not reliable in the diagnosis of 
gastritis. Joske et al.” studied 1,000 consec- 
utive gastric biopsies; in 164 instances of 
normal gastric mucosa reported gastro- 
scopically, they found histologically nor- 
mal mucosa in only 87, and gastritis in the 
remander. Henning!’ in 1959 reported re- 
sults on 3,000 suction biopsies, and con- 
cluded that gastroscopy in the diagnosis of 
chronic gastritis is useless. After 10 years of 
experience with this method, Mangold” 
also agrees that gastroscopy is not reliable 
in gastritis. Studies of other workers*?'^" 
confirm the above findings. 

The concept that enlarged rugal folds as 
demonstrated roentgenographically repre- 
sent gastritis has also been disproved by 
many. As early as 1947, Ricketts eż gr 
reported 4 cases of markedly enlarged 
rugae on first roentgenographic examina- 
tions, but which later showed normal ap- 
pearance. They concluded that this phe- 
nomenon was due to spasm, not gastritis. 
Templeton? in his classic textbook on 
gastric roentgenology states, "in most cases 
of chronic hypertrophic gastritis the roent- 
cenologic appearance is normal." Palmer? 
states that “no mucosal disease has a 
direct effect on general rugal size,” and 
that “roentgenological study is not useful 
for detecting gastritis.” Buckstein’ con- 
siders that the roentgenographic diagnosis 
of gastritis is limited because (a) promi- 
nence of folds may be due to changes in the 
autonomic nervous system, and (b) changes 
in mucosa may be functional, for example, 
an allergy to food, rather than organic. He 
states that it is difficult to show an exact 
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duplication of the mucosa because of 
mucus interference, varying of the barium 
solution, and technical difficulties. Stamp- 
fli? discusses and has demonstrated how 
the roentgenographic appearance of the 
gastric mucosa changes with position: the 
rugae appear shortened and tortuous when 
supine, less when prone; on standing, the 
rugae are stretched, close together and 
narrow. The appearance is also influenced 
by the degree of pressure, both intrinsic and 
extrinsic. Taft?! in 1959 stated that “rugos- 
ity has no relation. to inflammatory 
change", and “rugosity depends on the 
degree of contraction of the muscularis 
mucosae." He further stated that an in- 
crease in rugosity should not be construed 
as hypertrophic gastritis. Palmer" ex- 
pressed the opinion that "chronic hvper- 
trophic gastritis is a doubtful condition 
based on radiological findings only, and 
which cannot be confirmed clinically or 
pathologically; it 1s not a justifiable diagno- 
sis." Authors of other articles and books 
concur with these opinions and find- 
ings.9324029: Friedman? agreed and em- 
phasized that a diagnosis of gastritis should 
be “deplored unless it has been confirmed 
by gastric biopsy." Buckstein’ adds that 
the “roentgen diagnosis of gastritis 1s sub- 
ject to considerable error", and that 
“prominent folds do not justify the diagno- 
sis of hypertrophic gastritis." 

Rarely, a carcinoma or a lymphosarcoma 
may present on the roentgenogram as giant 
enlarged folds.!*?* It should be pointed out, 
however, that in these cases the appearance 
is due to actual large ridges in the tumor 
itself, and not to edema or to actual hyper- 
trophy of the gastric rugae.”” 

There is another condition that does 
represent an actual hypertrophy of the 
mucosa—we shall call it “giant hypertro- 
phy of the gastric mucosa" for reasons that 
will be discussed later, although various 
authors in the past have referred to the 
entity as "giant hypertrophic gastritis’! 
The condition was first described by Mene- 
trier? in 1888. In this disease there is a 
striking enlargement of the rugae, resem- 
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bling the convolutions of the brain. The 
roentgenographic changes are so marked 
that if there is any doubt about the diagno- 
sis, the disease is not present.*! The changes 
can be generalized or localized, may or may 
not be associated with inflammatory reac- 
tion, and in some cases are associated with 
hypoproteinemia. It is the generalized type 
with protein abnormalities which is com- 
monly referred to as Menetrier's disease. 
There are less than 100 such cases reported 
in the world literature. The localized type 
may occur in the gastric fundus or on the 
greater curvature;? although usually as- 
ymptomatic, it is of the utmost clinical 
importance because it so often will simu- 
late a carcinomatous or lymphomatous 
tumor on roentgenograms.”! 


MATERIAL AND RESULTS 


In an effort to correlate the clinical, 
gastroscopic, roentgenographic and patho- 
logic findings of gastritis, a review was 
made of the records of all cases with such a 
diagnosis seen at the University of Illinois 
Research and Educational Hospitals in the 
last 5 years. Cases of acute gastritis were 
not used in the study because rarely had 
roentgenograms been taken in the course of 
the patients! illnesses. Furthermore, in 
these cases either the diagnosis was made 
on clinical grounds only without any labo- 
ratory basis, or, as in many patients, the 
diagnosis was made at autopsy and prob- 
ably represented incidental terminal find- 
ings without clinical importance. The cases 
of chronic gastritis were used for the study 
only if roentgenograms had been made and 
could be located for inspection, and prefer- 
ably if gastroscopy and/or biopsy had also 
been performed. All microscopic studies 
were done on surgical biopsies or autopsy 
specimens; gastroscopic biopsies have never 
been done at our hospital. The records were 
located by reviewing the material found in 
the departments of medical records and of 
pathology. Roentgenograms could not be 
consulted primarily because our depart- 
ment has not offered the diagnosis of 
gastritis on any roentgenographic study in 
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the last 5 years. If the roentgenograms were 
not available, the case was discarded from 
the study. Included in the discarded group 
were many cases in which a diagnosis of 
chronic gastritis was made only because no 
other condition could be found to account 
for the patient’s symptoms, roentgeno- 
graphic and other studies being negative. 
Of the nearly 200 records reviewed by the 
author, 50 cases met the above criteria and 
are presented in this paper. 


CORRELATION BETWEEN ROENTGENOGRA PHY 
AND GASTROSCOPY 


Table 1 shows patients who had both 
roentgenographic and gastroscopic studies, 
and indicates the lack of correlation be- 
tween the 2 methods. Of 15 cases, 9g demon- 
strated normal rugae on roentgenograms, 
vet were diagnosed by the gastroscopist as 
chronic atrophic (Fig. 1), chronic hyper- 
trophic (Fig. 2), or superficial gastritis. In 
Case 4, roentgenograms showed polypoid 
thickening of mucosa, but gastroscopy 
revealed atrophic gastritis. In Cases 14 and 
15 (Fig. 3), roentgenograms showed thick- 
ened mucosa; gastroscopy was normal. 
There were only 2 cases showing agreement 
between the 2 methods, both demonstrat- 
ing thickened folds on roentgenograms and 
hypertrophic gastritis on gastroscopy. In 
Case 13, roentgenograms revealed a small 
antral ulcer with normal rugae. Gastros- 
copy showed a suspicious nodular area in 
the antrum. Biopsy revealed a normal 
stomach without mucosal thickening or 
ulcer. No biopsies were done in the other 
cases. 


CORRELATION BETWEEN ROENTGENOGRAPHY 
AND PATHOLOGY 


Table 11 shows a comparison between the 
roentgenographic and the pathologic find- 
ings, most of which were on surgical biop- 
sies. There were 19 upper gastrointestinal 
series showing normal gastric rugae; all 
showed chronic gastritis on biopsy (Fig. 4 
and 5). Two cases, No. 18 and 40, showed 
narrowing and rigidity of the distal esopha- 
gus, suggesting the diagnosis of esophagitis; 
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TABLE I 


COMPARISON OF ROENTGENOGEAPHIC AND GASTROSCOPIC FINDINGS 


Roentgenography Gastroscopy Biopsy 
Normal rugae Chronic superficial gastritis None 
Normal rugae Atrophic gastritis None 
Normal rugae Atrorhic gastritis None 
Polypoid thickening of rugae — Atrophic gastritis None 
Normal rugae Atrophic gastritis None 
Normal rugae Chroric hypertrophic gastritis None 
Thick, tortuous folds Hypertrophic gastritis None 
Normal rugae Chroric hypertrophic gastritis None 
Thick, tortuous folds Chronic hypertrophic gastritis None 
Normal rugae Hypertrophic gastritis None 
Normal rugae Chronic hypertrophic gastritis None 
Normal rugae Chronic hypertrophic and atrophic gastritis None 
Normal rugae Suspicious nodular area in antrum Normal stomach 
Thickened folds Normal None 
Thickened folds Normal None 


biopsies of these exact areas in both cases 
revealed chronic gastritis. There were only 
2 Cases, No. 20 and 4.2, of true chronic 
gastritis which showed prominent folds on 
the roentgenograms and it should be noted 
that both also had duodenal disease. There 
were 4 cases of antral narrowing and Irregu- 
larity, 3 of which showed chronic gastritis; 
the fourth was normal (Fig. 6). One case, 
No. 38, was diagnosed as adult hvpertro 





HIG, 2, Case 16, CS This 35 year old male presented 


Fic. 1, Case 5, H.H.K. Normal mucosal folds were with substernal pain. A gastrointestinal series 
reported on roentgenograms of this 43 vear old was normal. Gastroscopy revealed hypertrophic 
male. Gastroscopy showed atrophic gastritis. No gastritis. The patient was discharged. with this 


biopsy was done. 


diagnosis. There was no biopsy. 
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lic. 3. Case 15, H.S. This 46 year old female pre- 
sented with vague epigastric distress. Roentgeno- 
grams revealed rather marked thickening and 
tortuosity of gastric rugae. Gastroscopy revealed 
a normal stomach. There was no biopsy. 





phic pyloric stenosis roentgenographically 
and biopsy proved this to be correct. 


CASES OF TUMOR-SIMULATING GIANT 
HYPERTROPHY OF THE GASTRIC MUCOSA 
Table mu lists the patients whose roent- 

genograms simulated tumors, and whose 
biopsies showed various types of chronic 
gastritis. For reasons which will become 


TABLE II 
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apparent later, the author has classified 
these cases as giant hypertrophy of the 


COMPARISON OF ROENTGENOGRAPHIC AND BIOPSY FINDINGS 











Case Roentgenography 








Biopsy 





Duodenal ulcer and normal rugae 

I PA. Functioning gastroenterostomy with nor- 
mal rugae; possible marginal ulcer 

Esophagogastric narrowing 


19. J.} Narrowing of antrum and prolapse of antral 
mucosa 

20. O.M Thickened folds and deformed bulb 

21. ELE. Normal rugae 

22. A.F Normal rugae 

$5. A T. Gastric ulcer with normal rugae 

24. M.W Gastric ulcer with normal rugae 

25, H.M Normal rugae 

26. ELS, Antral narrowing 

24, L.S. Normal rugae 

28. R.C Normal rugae 

26. EL Normal rugae 

30. F.D. Normal rugae 

31. M.P. Normal rugae 

92, Lo. Narrowing of antrum with ulcer 

A. Auli. Normal rugae 

24. B.S. Normal rugae 

38. AK. Normal rugae 

6: LC, Normal rugae 

27. IN. Ls. Normal rugae 

38. V.H. Hypertrophy of pyloric muscle, adult type 

ag. CJ. Normal rugae 

40. D. Narrowing of lower esophagus 

at. LA. Normal rugae 

42. LG Duodenal ulcer with very prominent gastric 


rugae 
Antral narrowing and irregularity 


4 

v 
e 
oe) 


Chronic gastritis 
Subacute gastrojejunitis with jejunal ulcer 


Chronic gastritis (tissue from lower esopha- 


gus) 
Mild chronic antral gastritis 


Chronic gastritis and duodenitis 

Mild chronic gastritis 

Mild chronic gastritis 

Ulcer with chronic granulomatous gastritis, 
etiology unknown 

Mild chronic gastritis 

Mild chronic gastritis 

Chronic gastritis 

Chronic gastritis 

Chronic gastritis 

Subacute gastritis 

Chronic gastritis 

Chronic gastritis 

Subacute gastritis with ulcer 

Chronic gastritis 

Subacute gastritis 

Chronic gastritis 

Hypertrophic gastritis 

Chronic gastritis 

Hypertrophy of pyloric muscle 

Chronic gastritis 

Chronic gastritis (tissue from lower esopha- 
gus) 

Chronic gastritis 

Duodenal ulcer and chronic gastritis 


Normal stomach 














Fic. 4. Case 17, P.C. 
normal mucosa in both the stomach and gastro- 
enterostomy anastomosis site in this female pa- 
tient. A marginal ulcer was questioned. Surgery 
and biopsy revealed a Jejunal ulcer with a gastro- 
Jejunitis. 


Roentgenograms showed a 


gastric mucosa. In § of the 7 patients, the 
chronic gastritis changes were localized and 
simulated a gastric neoplasm (Fig. 7). In 2 
cases, generalized hypertrophic folds were 
present. Case so (Fig. 8) was associated 
with hypoproteinemia, and represents a 
classic Menetrier’s syndrome. 

Table rv shows a summary of the findings 
regarding the accuracy of roentgenology 
and gastroscopy in the diagnosis of gastri- 
tis. There was an 87 per cent disagreement 
between roentgenographic and gastroscopic 
studies in the interpretation of the appear- 
ance of the gastric mucosa. When compared 
to the pathologic evidence of chronic gastri- 
tis in the body of the stomach, roentgeno- 
grams were only 10 per cent accurate. 

[t is interesting to note that roentgenol- 
ogy was found to be 80 per cent accurate in 
detecting lesions of the gastric antrum. This 
accuracy rate refers only to the differentia- 
tion between a normal and an abnormal 
gastric antrum, and in no way reflects the 


c 
o 


^-^ 


legree of accuracy in differentiating a 


m 


Leonard Berlin 


OcTOBER, 1962 





Nic. 5. Case 24, M.W. This 42 year old female showed 
roentgenographic findings of gastric ulcer and 
normal mucosal folds. Biopsy revealed a benign 
ulcer with chronic gastritis in the remainder of 
stomach. There was no gastroscopy. 


benign inflammatory process from a malig- 
nant neoplasm. This presents a different 
problem than the one discussed here, and 
for such a discussion the reader is referred 





l'1G. 6. Case 45, C.B. In this 71 year old male an upper 
gastrointestinal series showed marked deformity of 
the antrum with irregular and thickened mucosal 
folds in the area. A diagnosis of severe antral 
gastritis was made. Gastroscopy was normal. 
Autopsy following sudden cardiac death showed a 
completely normal stomach. 
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TaBLeE IV 


SUMMARY OF ACCURACY OF METHODS 


Per Per 
No. . 3 
Me | | a Cent Cert 
Methoc of 
à Agree- Disagree- 
Cases - $ 
ment ment 


Roentgenography vs. 
Gastroscopy E: i 
Roentgenography vs. | 
Pathology (excluding 
antral and esophageal 
lesions) 21 IO gO 
Roentgenography vs. 
Pathology (antral 
lesions only) 


wy 


un 
20 
O 
t3 
O 





Fic. 7. Case 46, L.S. Roentgenograms revealed an 
irregular filling defect high on the lesser curvature 
in this male patient. Biopsy revealed chronic 


hypertrophic gastritis. 


a 


Fic. 8. Case 50, S.R. This 18 year old female showed 
giant hypertrophy of the gastric mucosa asso- 
ciated with chronic gastritis and hypoproteinemia 
(Menetrier’s syndrome). Notice the enormous size of 
the mucosal folds, even upon distention of the 
stomach with a large amount of barium. 





Task III 


GIANT HYPERTROPHY OF GASTRIC MUCOSA SIMULATING TUMORS 


Biopsy 





Case Roentgenography 
44. E.C Pyloric ulcer with mass Pyloric ulcer with chronic perigastric 1n- 
flammation 
45. B.N Mass in cardia, probably carcinoma Autopsy: subacute necrotizing gastritis 
46. L.S. Tumor of fundus Chronic hypertrophic gastritis 
44. J.M Ulcerating tumor of antrum Chronic gastritis 
48. LT. Malignant appearing mass in antrum Perigastric inflammation 
4g, LG- Inadequate roentgen study (gastroscopy Autopsy: extensive generalized giant hyper- 
revealed chronic hypertrophic gastritis) trophic gastritis 
so. S.R. Extensive generalized thickening of gastric Extensive generalized giant hypertrophic 


rugae 


gastritis 
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elsewhere.’ We are dealing here with gastri- 
tis in the body and fundus of the stomach, 
and therefore no further mention of similar 
lesions in either the gastric antrum or the 
lower esophagus will be made. 


DISCUSSION 


The results of this study bear out what 
so many other workers have already ob- 
served—that neither roentgenology nor 
gastroscopy is reliable in the diagnosis of 
gastritis. 


CLINICAL SIGNIFICANCE OF GASTRITIS 


Mention should also be made concerning 
the serious doubt regarding the clinical sig- 
nificance of gastritis that has been raised in 
the literature. Gastrointestinal symptoms 
are difficult to judge. Such complaints as 
abdominal pain, nausea, and flatulence are 
nonspecific and most difficult to evaluate. 
Since gastric ulcers and carcinomas are 
associated with a very high incidence of 
coexistent gastritis, how can one attribute 
the patient’s symptoms to gastritis rather 
than to the primary disease? After partial 
gastrectomy, there frequently remains a 
chronic nonprogressive gastritis,® but cer- 
tainly most of these patients never exper- 
lence definite symptoms. The incidence of 
microscopic gastritis in normal, asympto- 
matic people is high. Hebbel?” in a study of 
97 autopsies on patients who had never had 
gastrointestinal symptoms, found 72 per 
cent with evidence of gastritic changes. 
Mangold” stated, “symptoms suggestive of 
gastritis should be interpreted with great 
caution." Heinkel? also doubted that any 
definite symptoms can be correlated with 
gastritis. Larson and Kling* discussed the 
doubt that exists regarding the significance 
of gastritis even in the minds of the patholo- 
gists. The present status regarding this 
point can be summed up by Coghill? who 
feels that "there is no convincing evidence 
that chronic gastritis has any clinical sig- 
nificance." 


GIANT HYPERTROPHY OF THE GASTRIC MUCOSA 


From the vast literature about gastritis, 
there has emerged one important, definite 
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and most significant entity, that of giant 
hypertrophy of the gastric mucosa, or, as it 
is sometimes called, giant hypertrophic 
gastritis. This has been referred to above. 
It is felt that the former name is much 
preferred because recent evidence suggests 
that the pathologic changes in this disease 
are basically neoplastic, perhaps an ana- 
tomic variant of gastric adenomatosis, and 
that inflammatory reaction is a secondary 
occurrence.*** Therefore, it seems that only 
more confusion is added to an already com- 
plicated subject if the word gastritis is 
tagged onto this entity. Certainly its im- 
portance is related to its differential diagno- 
sis from a malignancy in cases of the local 
type, and to the severe systemic illness and 
protein imbalance in the generalized forms; 
that there may be a few inflammatory cells 
present on the microscopic sections is prob- 
ably of very little importance.“ Although 
the status of this condition as a precursor 
to carcinoma is not definitely clear,!® there 
is probably no relationship.? As shown in 
our study, both roentgenology and gastros- 
copy are of value in establishing the diag- 
nosis. However, to definitely differentiate 
either the localized or the generalized form 
of the disease from a malignancy requires 
a biopsy. 

How, then, should the radiologist inter- 
pret a roentgenogram when he is confronted 
with thickened gastric folds? He perhaps 
should mention the fact, just as he would 
if he saw an azygous lobe, an accessory 
ossification center, or a spina bifida occulta. 
However, in his conclusion he has no other 
choice but to consider the roentgenogram 
normal. Since gastritis occurs just as com- 
monly in persons who exhibit normal muco- 
sal folds on roentgenograms as in persons 
with enlarged folds, it would be unwise for 
the radiologist to diagnose gastritis only in 
the latter group. If on the other hand the 
radiologist is confronted with giant en- 
largement of the folds which cannot be 
stretched with overdistention by barium or 
with pressure exerted by the examining 
hand, one must consider generalized hy- 
pertrophy of the gastric mucosa, or an in- 
filtrative type of carcinoma or lymphoma. 
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If he discovers a localized filling defect type 
of lesion within the stomach, he should al- 
ways think of the possibility of localized 
giant hypertrophy. 


CONCLUSIONS AND SUMMARY 


1. Gastritis microscopically is present 
quite frequently in clinically normal pa- 
tients. It is invariably present in conjunc- 
tion with such conditions as gastric ulcer 
and carcinoma, and subtotal gastrectomy. 
Therefore, the clinical significance of this 
entity is doubtful, and thus far no convinc- 
ing evidence of its importance has been 
established. 

2. A review of gastritis cases at the 
University of Illinois Research and Educa- 
tional Hospitals in the past 5 years, along 
with an extensive review of the current 
literature on the subject, indicates that 
roentgenology and gastroscopy are totally 
inadequate and completely unreliable in 
establishing the diagnosis of gastritis. 
These two methods can be correlated 
neither with each other nor with the actual 
pathology, in regard to gastritis. 

3. The entity of giant hypertrophy of 
the gastric mucosa is reviewed and its 
importance is emphasized. The terms of 
chronic or giant hypertrophic gastritis 
should not be used, since the condition 1s 
primarily neoplastic, not inflammatory. 
The localized type is clinically unimpor- 
tant, except for its difficult differentiation 
from a malignancy. The generalized form 
can be associated with marked systemic 
signs and symptoms (Menetrier's syn- 
drome) and in some cases may simulate a 
carcinoma or lymphoma. 


Department of Radiology 
College of Medicine 
University of Illinois 
Chicago, Illinois 
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ENTEROGASTRIC REGURGITATION DURING 
BARIUM ENEMA EXAMINATION 


By IRVING WEISSMAN, M.D. 


CHAMPAIGN, ILLINOIS 


T IS generally assumed. that barium 

appearing in the stomach in the course of 
4 barium enema examination reaches the 
gastric level by way of an abnormal short 
circuit or fistulous tract. This assumption 1s 
corroborated by all that has appeared in 
the literature. Paul and Juhl’ in a 
recently published textbook on roentgen 
interpretation indicate that if a previous 
surgical procedure, 7.e., gastroenterostomy, 
has not been done, a diagnosis of carcinom- 
atous invasion and necrosis either in the 
stomach or transverse colon is justified. It 
is usually considered unlikely that colonic 
barium ever reaches the stomach through 
the small bowel under normal circum- 
stances.**” 

It is the purpose of this report to present 
4 cases in which barium has extended to 
the stomach during a barium enema pro- 
cedure. In one case, a gastrocolic fistula 
was roentgenographically identified and 
proven at surgery. In the second and more 
interesting case, colonic barium reached the 
stomach without demonstrable fistula or 
evidence of short circuiting of the gastro- 
intestinal tract. In this case, surgical proof 
is lacking since the patient never had sufh- 
cient symptoms to warrant laparotomy. In 
defense of the impression of enterogastric 
reflux without fistula, the roentgenograms 
in this case have been reviewed inde- 
pendently by several prominent radi- 
ologists^** and all agree that the barium 
seen in the stomach extended from the 
colon by virtue of an unusual degree of re- 
curgitation into the small bowel. 


REPORT OF CASES 


Case 1. W.S., a 72 year old well nourished 
white female, was admitted to the hospital on 
November 5, 1961, with acute right upper ab- 
dominal pain, nausea and vomiting. There was 
constipation early during her hospital stay but 
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Fic. 1. Cholecystogram showing nonfunctioning 
gallbladder and air filling bile duct system. 


severe diarrhea developed within a few days. 
There was no previous surgery and symptoms 
came on abruptly about 2 days prior to ad- 
mission. The clinical impression was that of an 
acute cholecystitis. A cholecystogram revealed, 
in addition to a nonfunctioning gallbladder, 
evidence of air outlining the hepatic and 
common ducts (Fig. 1). A barium enema study 
disclosed a fistula between the gallbladder, 
hepatic flexure and stomach (Fig. 2 and 3). At 
surgery, a cholecystectomy and resection of the 
Gstula were accomplished and the patient has 
had a complete and uneventful recovery. 


Case u. R.C.H., a well nourished, well de- 
veloped, white female, was referred to the 
X-ray Department on December 12, 1960, as 
an outpatient for a routine examination of her 
colon because of vague lower abdominal pain. 
There was no history of constipation or di- 
arrhea. There was no weight loss and no symp- 
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Fic. 2. Pre-evacuation barium enema study 
showing fistula with gallbladder. 





Fic. 3. Post-evacuation barium enema study show- 
ing gallbladder and gastrocolic fistula. 
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Fic. 4. Pre-evacuation barium enema study showing 
normal colon with extensive small bowel re. 
gurgitation. 


toms related to the upper gastrointestinal 
tract. The clinical impression was that of an 
irritable colon and a barium enema examina. 
tion was ordered to rule out organic disease. 
Fluoroscopically, the colon filled readily to the 
cecum with free regurgitation occurring into 
the terminal ileum. Approximately one and a 
half quarts of barium mixture was adminis. 
tered to complete the examination. The bowel 
had a normal caliber, the haustral markings 
were preserved and aside from an incompetent 
lleocecal valve, organic disease was not dem. 
onstrated. A pre-evacuation roentgenogram 
(Fig. 4) showed marked small bowel filling with- 
out evidence of barium in the stomach. The 
barium was evacuated promptly without dif- 
ficulty, the patient experiencing no nausea or 
vomiting and, as usual, nothing was taken 
orally. The post-evacuation roentgenograms 
(Fig. 5 and 6) revealed barium in the stomach 
and duodenal bulb, confirmed by repeat 
fluoroscopy. One week later, a stomach and 
small bowel study was done and no abnor. 
malities found. The colon examination was 
repeated 2 months later and on this occasion 2 
quarts of barium mixture (2,000 cc.) was used 
and though similar small bowel regurgitation 
was seen, with jejunal filling, gastric reflux 
failed to‘occur (Fig. 7 and 8). The past history 
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revealed that a cholecystectomy and appen- 
dectomy were done elsewhere on November 16, 
1955. Exploration of the abdomen at that time 
disclosed no abnormalities aside from the 
cholecystitis with stones and a chronic ap- 
pendicitis. There was no evidence of any etlo- 
logic agent which might cause a fistula between 
the stomach and bowel. 


COMMENT 


Reflux filling of the small bowel during 
barium enema procedure depends on the 
competency of the ileocecal valve. Buck- 
stein! in his monograph on functional dis- 
orders of the large intestine devotes con- 
siderable discussion to ileocecal valve com- 
petency and its significance. He states 
“Tleocecal regurgitation plays an important 
part in the literature of colonic disorders. A 
remarkable observation was made by 
Grutzner, quoted by Pavlow, who found 





Fic. 6. One hour delayed post-evacuation barium 


that particles of hair, charcoal and unboiled enema examination confirming gastric filling. 
starch injected into the lower bowel with a 

saline enema might make their way into the  gen-ray method, after a barium enema.” 
small intestine and even into the stomach. This experimental observation of material 
These observations were confirmed by Sab- 
batini, Fasola and Cannon using the roent- 
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Fic. 7. Pre-evacuation barium enema (repeat ex- 
Fic. 5. Immediate post-evacuation barium enema amination) showing again extensive small bowel 
examination showing gastric regurgitation. reflux. 
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Fic. 8. Immediate post-evacuation barium enema 
(repeat examination) demonstrates no gastric re- 
flux. The delayed post-evacuation roentgenogram 
showed similar findings. 


reaching the stomach from the colon ap- 
pears to be the only reference found in the 
literature. Gianturco* states that he has on 
occasion deliberately attempted to pro- 
duce reflux into the stomach during a bar- 
ium enema procedure using a large quantity 
of barium mixture but has not been able to 
accomplish it. It is the author's opinion that 
a combination of ileocecal valve incom- 
petency and some degree of reverse perl- 
stalsis of the small intestines is required to 
bring about sufficient back flow of barium 
to reach the gastric level. The amount of 
barium used may be irrelevant. On this 
point, it is suggested that whenever unusual 
regurgitation into the small bowel occurs, 
a I or 2 hour delaved evacuation roent- 
genogram may at times reveal the surpris- 
ing fact that barium has reached the stom- 
ach. Obviously, it is an extremely rare 
occurrence. One need only speculate on 
what effects colonic content contaminating 
the normally sterile upper gastrointestinal 
tract might have on normal intestinal 
phvsiologv. Ascending cholangitis would 
likely be much more prevalent should such 
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contamination occur very frequently. In the 
case presented here, it is unfortunate that 
surgical confirmation is lacking. Neverthe- 
less, most patients with gastrointestinal 
fistula are seriously ill. These patients 
usually demonstrate some degree of inter- 
ference with normal nutrition. Weight loss, 
anemia, diarrhea, nausea and vomiting are 
all prominent symptoms. History of previ- 
ous surgery is important since the break- 
down of a marginal ulcer in the stoma of a 
gastroenterostomy is the most frequent 
cause of gastrocolic fistula.” It must be 
reiterated that the patient presented in this 
report is well nourished, essentially asymp- 
tomatic and remains alive and well today. 
In the absence of surgical proof, it must be 
concluded that this is, in fact, a case of 
enterogastric regurgitation occurring dur- 
ing barium enema examination in a normal 
patient. 


CONCLUSION 


Enterogastric reflux during barium en- 
ema examination usuallv denotes the pres- 
ence of a fistula or short circuiting in the 
gastrointestinal tract. À case of enterogas- 
tric regurgitation during barium enema 
study in a patient showing no clinical or 
roentgenographic evidence of a fistula 1s 
presented. lleocecal valve incompetency 
and reverse small bowel peristalsis are given 
as the most likely explanation for this 
unusual occurrence. By contrast, a case of 
gastrocolic fistula is also presented. The 
barium enema examination, a common 
roentgenographic procedure, is not entirely 
without hazard.?^ The fact that, on occa- 
sion, colonic barium may reflux to the stom- 
ach is an additional potential hazard to 
normal gastrointestinal physiology. Review 
of the literature confirms the rarity of this 
phenomenon. 


301 E. Springfield 
Champaign, Illinois 


| would like to acknowledge my gratitude to 
Doctors J. D. Hull, H. A. Hindman and G. S. 
Lietz for their aid in obtaining the historical 
background of the cases presented in this paper. 
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DUODENAL ANOMALIES IN THE ADULT* 


By DAVID FAEGENBURG, M.D., and MORTON BOSNIAK, M.D.1 


NEW YORK, NEW YORK 


HE great majority of duodenal anom- 

alies cause intestinal obstruction early 
in life and are diagnosed in infancy or 
childhood. In some instances. however, the 
physical characteristics of the anomaly are 
such that recognition is delayed until adult 
lite. The anomaly may be intrinsic to the 
duodenum or may be related to adjacent 
structures. An awareness of the clinical and 
roentgenographic features of these anom- 
alies should enhance the probabilitv of cor- 
rect preoperative diagnosis. 


EMBRYOLOGY 


The duodenum undergoes three distinct 
embrvologic phases; namelv, rotation, fixa- 
tion and vacuolization. Arrest or delav of 
these phases is responsible for most duo- 
denal anomalies. Abnormalities in the de- 
velopment of the pancreas and mesentery 
account for the remainder. 

Rotation. At the eighth week of fetal life, 
the midgut lies within the umbilical sac, its 
mesentery occupying the sagittal plane. At 
this point, the gut rotates 9o? in a counter- 
clockwise direction, the mesentery now 
assuming the horizontal plane. At the tenth 
week, the midgut returns to the peritoneal 
cavity. There follows rapidly a counter- 
clockwise rotation of 180° around the supe- 
rior mesenteric axis, bringing the third por- 
tion of the duodenum into the narrow angle 
between the superior mesenteric artery and 
the aorta.! 7) 29.31,47,69 

fixation. Vhe dorsal mesentery, coming 
into contact with the posterior peritoneum, 
agglutinates, allowing fixation of the duo- 
denum in this position. At the same time 
the ventral mesentery becomes obliterated. 
Failure of agglutination of the dorsal mes- 
entery results in anomalies of duodenal 
mobility. Failure of the ventral mesentery 
to obliterate results in the formation of 
abnormal bands and membranes. 


Vacuolization. At about the sixth week of 
intrauterine life, the epithelium of the duo- 
denum begins to proliferate and rapidly 
occludes the lumen. Shortly thereafter, two 
rows of vacuoles appear. These vacuoles 
coalesce rapidly and the lumen is re-estab- 
lished by the tenth fetal week. Failure of 
coalescence results in stenoses and septa??? 
Retention and isolation of vacuoles may be 
responsible for ducdenal reduplications. 

Development of the Pancreas. The pan- 
creas forms from the coalition of a large 
dorsal anlage with a smaller ventral anlage 
which is attached to the second portion of 
the duodenum. If, during rotation of the 
duodenum, the ventral anlage is not 
brought into direct contact with the dorsal 
anlage, the second portion of the duo- 
denum may become “sandwiched” between 
them, resulting in an annular pancreas. 
When multiple pancreatic anlagen are pres- 
ent, as is often the case, one or more of these 
may be misplaced, resulting in aberrant 
pancreatic foci.” 


MATERIAL AND METHODS 


In the 1§ year period between 1945- 
1960, 26 adults with proven congenital 
duodenal anomalies were seen at the New 
York Hospital—Cornell Medical Center. 
This total does not include cases of duo- 
denal malposition, which were rarely 
proven. Of the total of 26, only 14 had 
symptoms related to the anomalies. Many 
of the nonsymptomatic cases represented 
small foci of aberrant pancreas incidentally 
discovered at autopsy. 

Ot the symptomatic cases, 4 were aber- 
rant pancreas, 3 were arteriomesenteric 
occlusions, 3 were annular pancreas and one 
each was reduplication cyst, aberrant ves- 
sel, cholecystoduodenocolic band and he- 
reditary megaduodenum. An analvsis of the 
26 cases is presented in Tables 1 and 11. 


* From the Department of Radiology, The New York Hospital—Cornell Medical Center, New York, New York. 
T Present address: Department of Radiology, Montefiore Hospital, New York, New York. 
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TABLE | 


PROVEN CASES OF CONGENITAL LESIONS OF THE DUODENUM IN THE ADULT 
AT THE NEW YORK HOSPITAL: JUNE, 1945 THROUGH JUNE, 1960* 













































































No. Positive Negative Roentgenographic 
Type of Cases of Roentgenographic | Roentgenographic Study Not 
Cases Findings Findings Performed 
I. Symptomatic, Surgically 
Proven Cases 14 12 2 O 
(See Table 11 for analysis of 
these cases) 
II. Asymptomatic, Incidentally 
Discovered Cases at 
Surgery or Autopsy 12 —- 6 6 
a. annular pancreas I — I — 
b. aberrant pancreas 10 — 4 6 
c. cholecystoduodenocolic 
band I —- I -- 
Total I and II 26 12 8 6 











* Cases of duodenal inversion or malrotation are not included. 


TABLE II 


CASES OF SYMPTOMATIC, SURGICALLY PROVEN CONGENITAL LESIONS OF THE DUODENUM IN THE ADULT 
AT THE NEW YORK HOSPITAL: JUNE, 1945 THROUGH JUNE, 1960 
















































































N Positive Negative 
ides Roentgeno- Roentgeno- 
Lesion of Age and Sex graphic graphic 
Cases Findings Findings 
duplication cyst I 48h I —. 
aberrant vessel I 31M I — 
annular pancreas 3 £9M, 64M, 66F 3 — 
cholecystoduodenocolic band I 38M I — 
aberrant pancreas 4 43M, sok, 55F, 64M 2 j* 
superior mesenteric artery obstruction 3 13M, 47M, 47F 3 -— 
megaduodenum I 21M I — 
Total 14 9 Males 12 2 


5 Females 


* Filling defect of aberrant pancreas not seen but associated duodenal lesion evident; in one case duodenal ulcer, in other deformed 
duodenal bulb with pseudodiverticulum. 
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For the purpose of this study, the age of 
13 years was selected as the dividing line 
between childhood and adulthood. This is 
in keeping with the policies of The New 
York Hospital. 


ARTERIOMESENTERIC OCCLUSION OF 
THE DUODENUM 


Obstruction of the third portion of the 
duodenum by the superior mesenteric 
artery and its enveloping mesentery has 
been recognized for-centuries. It has been 
referred to as duodenal ileus,! chronic duo- 
denal dilatation,!? duodenal stasis,™ mesen- 
teric vascular compression, gastromesen- 
teric lleus,*5 megaduodenum,” arteriomes- 
enteric ileus,9 and superior mesenteric 
artery syndrome. 

Etiologic Factors. The mechanism by 
which the third portion of the duodenum 
becomes wedged 1n the angle made by the 
superior mesenteric artery and aorta has 
been discussed. Any factor which increases 
the "drag" of the mesentery will decrease 
this angle and will enhance the likelihood 
of duodenal compression. Visceroptosts is 
the most commonly associated condi- 
tion.?* Rapid change in body weight may 
be an occasional cause.?° Less commonly 
associated factors are congenitally short 
mesentery,!? surgically shortened mesen- 
tery,? aberrant branches of the superior 
mesenteric artery,2"?? multiple pregnan- 
cies,? and hyperextension of the spine.® 

Incidence. 'This entity 1s probably far less 
common than previously believed. Many of 
the cases described prior to 1940 undoubt- 
edly were due to such factors as postopera- 
tive electrolyte imbalance, hereditary 
megaduodenum and inflammatory or neo- 
plastic obstructions. At least one author! 
persuasively questions the very existence o? 
this syndrome. Most authorities believe it 
to be a rare but definite entity. The inci- 
dence at autopsy has been reported as 0.6 
per cent in 4,500 examinations and 0.2 per 
cent in 30,000 examinations. In 1,500 con- 
secutive barium examinations of the upper 
gastrointestinal tract, the incidence was 
0.3 per cent.” 
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Age and Sex. Females predominate by 
approximately 3 to 1. The diagnosis 1s 
rarely made before the age of 5 years. Most 
reported cases were diagnosed between ages 
15 and 50. 

Clinical Features. Symptoms usually date 
from childhood, though on occasion may be 
rather acute. The most characteristic symp- 
toms are postprandial fullness and epigas- 
tric pain, relleved by assuming the knee- 
elbow or prone position. This position re- 
duces the "drag" of the mesentery. Vomit- 
ing is uncommon. Borborygmi, heartburn 
and constipation are fairly common com- 
plaints. 

Roentgen Findings. Upright fluoroscopy 
is essential. The duodenum 1s dilated up to 
a point just to the left of the spine. At this 
site there is a sharp cut-off. Marked to-and- 
fro churning of the barium may be noted. 
In most cases, the stasis is partially allevi- 
ated by placing the patient in the prone 
position. The same relief may be observed 
in the upright position if the examiner 
applies firm upward pressure on the lower 
abdomen (Hayes’ maneuver).® On follow- 
up roentgenograms, barium may be re- 
tained in the duodenum for as long as 48 
hours. 

‘The differential diagnosis includes anom- 
alous bands, adhesions, hereditary mega- 
duodenum, duodenal] neoplasms and extrin- 
sic masses. 


ILLUSTRATIVE CASES 


Case 1 (Fig. 1). E.B., a 47 year old white 
male, entered The New York Hospital on 
October-19, 1956 with a history of anorexia and 
a 35 pound weight loss. The weight loss had 
taken place over a period of 2 years. The pa- 
tient had suffered from dyspnea, cough and 
repeated pneumonias for many years. There 
was no family history of gastrointestinal dif- 
ficulties. . 

On physical examination the patient weighed 
only 108 pounds. There: was evidence of 
marked emphysema. Laboratory findings were 
normal, except for a hemoglobin of 17.6 gm. 
per 100 cc. (gm. per cent). 

Roentgen study of the upper gastrointestinal 
tract revealed a normal esophagus and stomach. 
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The duodenum was markedly dilated as far 
as the distal third portion. The obstruction 
was complete for 3i hours, after which the 
barium meal was noted to trickle past the 
obstructed point. The roentgen interpretation 
was that of a primary duodenal neoplasm or 
extrinsic invasion from a pancreatic tumor. 
At laparotomy, the duodenum was uniformly 
dilated to a diameter of 3 inches. The superior 
mesenteric artery compressed the duodenum 
at the point of obstruction. A duodenojejunos- 
tomy was performed. The postoperative course 
was uneventful, and the patient has done well. 


Case ut (Fig. 2). R.C., a 13 year old white 
male, was admitted to The New York Hospital 
on August 24, 1957 complaining of abdominal 
pain. This pain had occurred sporadically since 
the age of 13 months. The pain was post- 
prandial and was accompanied by abdominal 
distention. Relief could be obtained by eructa- 
tion or by passage of flatus. The attacks had 
become progressively more frequent, occurring 
approximately 8 times a month at the time of 
admission. Prior to admission, a right upper 
quadrant mass was palpated on a number of 
occasions, being present only during the at- 
tacks. 

Physical examination and laboratory studies 
were normal. 

An upper gastrointestinal study revealed 
moderate dilatation of the first, second and 





Fic. 1. Case 1. Arteriomesenteric occlusion of the 
duodenum. Duodenum markedly dilated. 


Duodenal Anomalies in the Adult 


= gt, 


at 


7 


E 





a a: l a» 
Fic. 2. Case II. Arteriomesenteric occlusion of the 


duodenum. Marked dilatation of second and third 
portions. 


third. portions of the duodenum. There was 
exaggerated gastric peristalsis; reversed duo- 
denal peristalsis was noted. Barium 
trickled slowly into the jejunum. 

At laparotomy the duodenum was dilated to 
the point at which the superior mesenteric 
artery crossed it. A duodenojejunostomy was 
performed. A gastrointestinal study 2 months 
following discharge showed a normally func- 
tioning duodenojejunostomy. One year follow- 
ing surgery the patient was asymptomatic. 


also 


DUODENAL INVERSION 


Variations in the course of the duodenum 
are related to abnormalities in the length 
and fixation of the primitive dorsal mesen- 
tery. Anomalous fixation of the pancreas, 
right kidney, transverse mesocolon and 
portal vein are frequently associated with 
the duodenal inversion. 

Incidence. This anomaly is undoubtedly 
far more common than the number of re- 
ported cases would suggest. An incidence of 
only 0.07 per cent has been reported in 
20,000 consecutive upper gastrointestinal 
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examinations. On the other hand, Wein- 
bren and McGregor," alert for this anom- 
aly, discovered II cases in one year. 

Age and Sex. Duodenal inversions have 
been seen at all ages of adult life. Males 
predominate by a ratio of 3 to 1. 

Clinical Features. Symptoms rarely 
occur. In most instances, the inversion is 
discovered when the patient is being ex- 
amined for unrelated gastrointestinal ail- 
ments.”’ 

Roentgen Findings. The most common 
type is a localized redundancy of the second 
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Fic. 3. Case 11, 1v and v. Duodenal in- 
versions. (4) Involving postbulbar area. 
(B) Involving descending portion. (C) 
Involving transverse portion. 


portion of the duodenum. Less commonly, 
the entire duodenal sweep passes cephalad 
to the bulb. Finally, the inversion may be 
part of a general malrotation, the entire 
duodenum being situated to the right of 
the midline. A slight delay in duodenal 
emptying may be seen, especially when the 
second portion 1s markedly redundant.? 
ILLUSTRATIVE CASES 

Case in, Iv and v (Fig. 3, 4, B and C). 
These patients, aged 21, 28, and 63, were 
examined because of symptoms of peptic ulcer. 


The duodenal inversions were discovered in. 
cidentally. 


DUODENAL DIAPHRAGMS 


Duodenal diaphragms are web-like pro- 
jections of the mucous membrane which 
occlude the lumen of the duodenum to 
varying degrees. The great majority of re- 
ported cases have occurred in the second 
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portion of the duodenum in close proximity 
to the ampulla of Vater. They are rarely 
diagnosed preoperatively. Only a few cases 
have been described in adults.!! ^5? 

Clinical Features. The history of gastro- 
intestinal difficulty is usually of many years’ 
duration, frequently dating from infancy. 
Bloating, nausea and vomiting are com- 
mon. Rarely, the diaphragms cause no 
symptoms. 

Roentgen Findings. The roentgenographic 
picture 1s variable. One may see merely 
dilatation proximal to the lesion. The 
diaphragm may present as a thin radiolu- 
cency extending across the lumen.’ Despite 
striking encroachment upon the lumen, 
only minimal obstruction may occur. On 
occasion, the diaphragm may balloon-out 
distally, producing a distinct, barium-filled 
sac occupving the duodenal lumen. Re- 
tained food and fruit pits mav cause filling 
defects within this sac.?? 


CONGENITAL BANDS 


Congenital bands which affect the duo- 
denum result from variations in the degree 
of obliteration of the ventral mesogas- 
trium.?? They are classified as cholecvsto- 
duodenocolic, cholecystoduodenal or duo- 
denoperitoneal, depending upon their major 
points of attachment. The most com- 
mon anomaly is a band of variable width 
and thickness, arising from the gallbladder, 
crossing the second portion of the duodenum 
and inserting into the hepatic flexure of the 
colon. 

Incidence. The necropsy finding of an 
abnormal band 1s extremely common. An 
incidence as high as 18 per cent has been 
reported. Only a small number of these 
exert sufficient influence on the duodenum 
to be recognized roentgenologically. There 
Is no sex predominance. 

Clinical Features. Symptoms are usually 
absent. In an analysis of 1,200 cholecys- 
tectomies, Mahonev? found only 18 cases 
in which symptoms could be attributed to 
congenital bands. When the band com- 
presses the duodenum, partial obstruction 
may develop. The patient may complain of 
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ic. 4. Case vi. Congenital band. Sharply defined 
4 : = : A 
rectangular defect on convex surface of second 
portion, producing slight obstruction. 


postprandial fullness, epigastric pain. and 
vomiting. These symptoms are often of long 
duration and are usually intermittent.?»?? 
Roentgen Findings. Roentgen findings de- 
pend on the location of the band and the 
degree to which it indents the duodenum. 
There mav be a sharply localized defect on 
the outer margin of the descending duo- 
denum. In other cases, the band causes a 
sharp angulation of the duodenum. In rare 
instances, marked dilatation is present 
proximal to the obstructing band. 


ILLUSTRATIVE CASE 


Case vi (Fig. 4). J.D., a 38 year old white 
male, entered the hospital on January 9, 1958 
complaining of vomiting and epigastric pain. 
These attacks occurred 3 to 4 times a month 
and were of increasing severity. 

The physical examination was negative. Ex- 
cept for one 3+ test for occult blood in the 
stool, the laboratory examination was nega- 
tive. Four other examinations were 
normal. 

An upper gastrointestinal examination re- 
vealed a 1.5 cm., sharply defined marginal fill- 
ing defect on the convex surface of the second 
part of the duodenum. There was no obstruc- 
tion at this point. 

At laparotomy, a fibro-fatty band, 1 cm. in 


stool 
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width, was seen to cross and indent the duo- 
denum. The band seemed to arise from the 
' posterior abdominal wall. The lesion was tran- 
sected and the duodenum immediately filled 
out. 

The patient was symptom free 4 months 
later. 


REDUPLICATIONS OF THE DUODENUM 


Reduplications of the intestine are cystic 
structures which contain epithelial, stromal 
and muscular layers similar to or identical 
with those of the viscera from which they 
arise. While the majority are located within 
the muscular layer of the gut, they may 
also be submucous, subserous or intra- 
.mesenteric. Cysts occurring in the duo- 
denum usually drain into the lumen via one 
or more openings. When the common bile 
duct empties into the cyst, a communica- 
tion with the lumen of the duodenum must 
be present. The contents of the cyst 
depend largely upon what structures empty 
into it. Thus, the cyst may contain serous 
fluid, pus, bile and even gallstones.?* Rarely, 
the duodenum may be the site of multiple 
reduplication cysts.1^8 

Etiologic Factors. The basic embryologic 
defect is probably associated with failure of 
complete coalescence of fetal vacuoles. 
Other theories are that reduplications are 
the result of epithelial sequestration*® or 
that they arise from embryologic diver- 
ticula.*® 

Any factor which interferes with drain- 
age will result in enlargement of the cys:. 
This interference may be the result of 
stones or inspissated debris, but is more 
frequently caused by infection of the cyst, 
with inflammatory edema occluding the 
routes of drainage. When the cyst becomes 
large enough to encroach upon the lumen 
of the duodenum, symptoms of duodenal 
obstruction may occur. 

Incidence. Reduplications of the duo- 
denum are rare. Baroody e£ a/.,‘ reviewing 
the literature in 1956, reported 21 cases in 
all age groups and added their own case. 
Our review has ylelded 8 adult cases; we 
add 1 for a total of 9. The incidence of re- 
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duplications in the ileum is Io times as 
great as in the duodenum.3?.40,81 

Age and Sex. There is no sex predomi- 
nance. Approximately 40 per cent of all 
reported cases have been in adults. 

Clinical Features. The usual symptoms 
are those of duodenal obstruction. On oc- 
casion, ulceration and bleeding may occur. 
Submucosal cysts may intussuscept." Jaun- 
dice may occur from compression of the 


‘biltary tract by the enlarging cyst. 


The most common physical finding is a 
movable, nontender cystic mass in the 
epigastrium. 

Roentgen Findings. Plain roentgenograms 
may show a well defined epigastric mass of 
uniform density. The findings on barium 
study are frequently characteristic. Two 
roentgen patterns are described. The first is 
a well defined, oval filling defect. The sec- 
ond, and more characteristic pattern, is a 
sharply defined, marginal defect in the con- 
cavity of the first and second portions of the 
duodenum. Rarely, the defect may be on 
the convex surface of the duodenum." It is 
usually impossible with any certainty to 
differentiate these reduplications from lipo- 
mas, leiomyomas and other intramural 
tumefactions. 


ILLUSTRATIVE CASE 


Case vii (Fig. 5, 4 and B). E.D., a 48 year 
old white female, was admitted to The New 
York Hospital on January 22, 1958 because of 
abdominal pain of 2 years’ duration. This pain 
was epigastric and occasionally radiated to the 
back and chest. For 3 months prior to admis- 
sion she had suffered from vomiting after al- 
most every meal. A gastrointestinal series, per- 
formed elsewhere, was said to reveal a pyloric 
canal ulcer and a “growth” in the duodenum. 
The patient was put on an ulcer regimen. Four 
weeks later, the ulcer had healed but the 
"growth" persisted, and hospitalization was 
advised. 

The physical examination was unremarkable. 
The laboratory data were normal. 

On gastrointestinal study a bilobulated filling 
defect, approximately the size of a hen's egg, 
was present in the distal portion of the bulb 
and post bulbar area. The defect was eccentric 
and located on the concave side of the duo- 
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Fic. 5. Case vit. Reduplication cyst. (4) Bilobular intramural defect on concave surface of first and second 
portions. (B) Internal drainage has converted cyst into “diverticulum.” 


denum. It was felt that this represented an 
intramural neoplasm of the duodenum. 

At operation, a cystic lesion, measuring 8 
by 2 cm., was found in the wall of the duo- 
denum. The cyst contained 30 ml. of cloudy 
fuid. When tested, this fluid revealed 602 
units of amylase. The cyst was opened in- 
ternally, creating a common channel with the 
duodenal lumen. The patient made an excellent 
recovery. Gastrointestinal series performed 4 
months following discharge showed a large 
diverticulum-like out-pouching in the 
previously occupied by the cyst. 


arca 


Microscopic examination of the cyst wall 
showed duodenal mucosa and several nests of 
ectopic pancreas. The pathologic diagnosis was 
reduplication of the duodenum. 


ANNULAR PANCREAS 


Annular pancreas is the occurrence of a 
ring of pancreatic tissue which encircles the 
duodenum, almost invariably, in its second 
portion. In some instances, the ventral part 
of the annulus has become a thick, fibrous 
band. 

Etiologic Factors. When symptoms arising 
from an annular pancreas are delayed until 
adult life, some complicating condition 
must be suspected. Pancreatitis has been 


found in about one-fifth of operated 
cases.’ It has been reasoned that the 
edema of the inflamed pancreas results in 
sufficient narrowing of the annulus to cause 
duodenal obstruction. In approximately 
30 per cent of cases, à duodenal ulcer 1s 
found. It is not known whether the ulcer 
precedes the duodenal obstruction or is a 
consequence of it. It is known that obstruc- 
tion of the duodenum proximal to the am- 
pulla of Vater frequently causes duodenal 
ulceration, presumably as a result of de- 
creased alkaline backflow into the bulb. In 
some instances, the dilated and redundant 
duodenum proximal to the annular pan- 
creas suddenly kinks, converting a sub- 
clinical obstruction into a clinically signifi- 
cant one, ^? 

Incidence. Prior to 1950, annular pan- 
creas was regarded as a curiosity diagnosed 
onlv at the time of surgery or necropsy. [n 
the past decade, the preoperative diagnosis 
has been made with far greater fre- 
quency.^? Lundquist” has accounted for 
[11 cases in adults, thus dispelling the 
notion that this is a disease of infancy only. 
Age and Sex. Friedman,?? in an analysis 


€ 


of 86 proven cases, found 45 in infants up to 
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Fic. 6. Case vit. Annular pancreas. (7) Hour-glass narrowing of second portion of the duodenum. 


Impacted food particle. 


3 months of age and 41 in adults 17 to 74 
vears of age. Males predominate by a ratio 
of 4 to 1," 

Clinical Features. Symptoms related dı- 


rectly to the annular pancreas are those ot 


duodenal obstruction. Postprandial full- 
ness, epigastric pain, eructation and vomit- 
Ing common. Equally common are 
symptoms related to concomitant disorders 
such as duodenal ulcer and pancreatitis.’ 
Less common symptoms are hemorrhage,” 
jaundice” and hypoglycemic episodes. It 
should be emphasized that many patients 
with annular pancreas are entirely without 
symptoms. 

Roentgen Findings. The roentgen findings 
largely depend upon the degree of obstruc- 
tion present. With complete obstruction the 
duodenum is dilated and redundant prox- 
imal to the lesion. 
obstruction, one may see an hour-glass 
shaped annular narrowing just proximal to 
the ampulla of Vater. The narrowed area 
may be angulated medially. The mucosa is 
intact but may be atrophic. In unob- 
structed cases, the only finding may be a 
notch-like defect, 1 to 3 cm. in length, on 
the convex border of the descending duo- 


are 


With lesser degrees of 


( B) Ulcer niche in narrowed segment. 


denum. In this latter tvpe, a roentgenologic 
diagnosis of annular pancreas can fre- 
quently be suggested.* ^ ?* 

We have seen one patient with an ulcer 
at the point of maximum constriction. To 
our knowledge, ulceration of this tvpe has 
been previously described only once. 

The differential diagnosis includes post- 
bulbar ulcer, regional enteritis, tumors of 
the duodenum and pancreas, and other 
congenital anomalies. 


ILLUSTRATIVE CASES 


Case vil (Fig. 6, 4 and B). C.C., a 66 year 
old white air dae was admitted to The New 
York Hospital on March 15, 1960 because of 
vomiting and epigastric pain of 5 years’ dura- 
tion. In the 6 months prior to admission she 
had lost 20 pounds. 

At physical examination it was noted that 
the patient belched frequently. There was 
slight right upper quadrant tenderness. The 
physical examination was otherwise negative. 
Laboratory examination was normal. 

An upper gastrointestinal examination re- 
vealed an hour-glass type of narrowing in the 
descending duodenum. At the most constricted 
portion, there was a persistent barium collec- 
tion resembling an ulcer niche. At 4 hours, 40 
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per cent of the barium meal was retained in the 
stomach. 

At operation there was an annular pancreas 
surrounding and constricting the duodenum. 
There was an associated ulcer and 
cicatrization. A pyloroplasty and posterior 
gastroenterostomy were performed. The stric- 
tured duodenum was dilated. Postoperatively, 
the patient did well. 


some 


Case 1x (Fig. 7). J.L., a 68 year old white 
male, was re-admitted to The New York Hos- 
pital on September 4, 1951 because of right 
upper quadrant and right shoulder pain. He 
had been hospitalized 3 months previously, at 
which time a diagnosis of liver abscess had 
been made. A gastrointestinal series at that 
time had shown an area of narrowing in the 


duodenum, just at the level of the ampulla of 


Vater. The mucosa was intact in this area. A 
moderate delay in passage of the barium meal 
was noted. The impression was that of ex- 
trinsic pressure. 

At the time of re-admission, it became ap- 
parent that the liver abscess had recurred. The 
patient was explored and the abscess drained. 
The duodenum also was explored. There was a 
band of pancreatic tissue, 2 cm. in width and 
3 mm. thick, surrounding the duodenum. The 
lumen of the duodenum appeared compromised. 


The surgeon was able to resect this ring of 


pancreas, but found that there was no under- 
lying muscle wall in the duodenum. Sutures 
were placed in the duodenum in such a fashion 
as to strengthen the wall at this point. 

The patient was seen 7 years later and had 
no gastrointestinal complaints. 


ABERRANT PANCREAS 


Aberrant pancreas, also known as ecto- 
pic, accessory or heterotopic pancreas, is 
the occurrence of a nidus of pancreatic 
tissue in a location entirely separate from 
the pancreas itself. These foci vary in size 
from 1 mm. to over 4 cm. in diameter. They 
may be found anywhere in the gastro- 
intestinal tract, but are most commonly 
observed in the stomach, duodenum and 
jejunum.”* 

The aberrant pancreas may be composed 
of acini, ducts and islands of Langerhans, 
or may be deficient in one or two of these 
elements. The lesion may be submucosal, 
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intramuscular, subserosal or intramesen- 
teric. The submucosal location is the most 
common.?'°”5 

Incidence. The postmortem discovery of 
an aberrant pancreas in the duodenum Is a 
very common occurrence. In a meticulous 
study by Feldman and Weinberg,” an in- 
cidence of 12.5 per cent was reported. In 
more than one-half of these cases, the 
anomalous focus measured less than 5 mm. 
in diameter. 

The duodenum and stomach are the most 
commonly involved viscera, each account- 
ing for more than one-fourth of the cases. 
The jejunum is involved in 15 per cent of 
cases.? The gastric lesions tend to produce 
more symptoms, and are more easily de- 
tected roentgenologically. Thus, lesions of 
the stomach are diagnosed more frequently 
in life than those in the intestines.” 24:/26,55,02 

Age and Sex. All symptomatic cases have 
occurred in adults. There seems to be a 





Case rx. Annular pancreas. Faint ring-like de- 
fect at ampulla of Vater. Mucosa intact. 


iG. 7. 





Fic. 8. Case x. Aberrant pancreas. Smooth intza- 
mural defect in bulb. Central duct not visual- 
ized. 


slight male predominance.” 

Clinical Features. Most patients with 
aberrant pancreas in the duodenum are 
asymptomatic. When symptoms occur, 
they usually simulate peptic ulcer disease. 
In a few cases, actual ulceration is found in 
the aberrant pancreas or in the adjacent 
mucosa, 1^5? [n many instances, removal 
of the ectopic focus does not alleviate the 
patient's symptoms. Ekl6f* has concluded 
that these ulcer-like complaints exist in- 
dependentlv of the aberrant pancreas. 

Foci of aberrant pancreas are subject to 
all the ills of the pancreas itself. Pancreati- 
tis, fat necrosis, cvst formation and neo- 
plastic degeneration have been reported.*:? 
Other complications are intussusception,’ 
hemorrhage," and  obstruction.? There 
have been recent reports of hyperinsulinism 
occurring as the result of islet cell tumors in 
heterotopic pancreas. ?* 

Roentgen Findings. The discovery of a 
round or oval, smooth, well-demarcated 
filling defect in the duodenum suggests the 
presence of a benign tumor. In many cases, 
one cannot differentiate between aberrart 
pancreas and such tumefactions as Brun- 
ner’s glands, fibromas, lipomas, adenomas 
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and leiomyvomas. However, in about 50 per 
cent of cases of ectopic pancreas, a small 
Heck of barium is observed in the center of 
the filling detect. This corresponds to the 
ostium of a ductal structure, and, when 
seen, Is almost diagnostic of ectopic pan- 
creas.744?:4.53 Ulceration of a polyp or leio- 
myoma may resemble this, but the fleck is 
more likely to be eccentrically placed. On 
occasion, a duodenal ulcer with a sur- 
rounding “halo” of edema may simulate 
ectopic pancreas. 

In rare instances, patients with aberrant 
pancreas may exhibit duodenal stenosis, 
ulceration and intussusception.’ 


LLUSTRATIVE CASE 


Case x (Fig. 8). L. de P., a $$ year old white 
female, entered The New York Hospital on 
January 23, 1954 because of abdominal pain. 
For 4 vears the patient had suffered from at- 
tacks of upper abdominal crampy pain, re- 
lieved by belching. These episodes occurred 
sporadically until 4 months prior to admission 
when thev began to occur one or two times a 
dav. She had lost 12 pounds. She had vomited 
only twice in 4 years. À gastrointestinal series 
performed in the out-patient department re- 
vealed a filling defect in the duodenal bulb. 
She was admitted for investigation. Past his- 
tory revealed diabetes mellitus diagnosed 3 
vears prior to admission. 

Physical examination was negative except 
for obesity. Laboratory examination showed 
changes secondary to diabetes. Stool guaiac 
tests were I+, 3+, 2+, and trace in 4 ex- 
aminations. Gastric cytology was Papanicolaou 
positive, Class 11. 

Gastrointestinal examination revealed a 2.5 
cm. filling defect in the bulb identical to that 
seen on the previous examination. 

An exploratory operation was performed. 
The pylorus was opened and the antrum and 
bulb palpated. No mass was found. There was 
an area of induration in 


the duodenal wall 


just distal to the pylorus. This was biopsied. 


The patient became hypotensive on the first 
postoperative day and despite administration 
of blood and vasoconstrictors she expired on 
the second postoperative day. 

Microscopic examination of the biopsy speci- 
men revealed aberrant pancreatic acini and 
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We are indebted to Drs. E. Ten Eyck and 
D. Law for advice and assistance concerning 
Case xir. This case is the subject of an article 
by these authors, presently in print. 
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REGIONAL ENTERITIS OF THE DUODENUM* 


By FRED Y. DURRANCE, LT MC USNft 


SAN DIEGO, CALIFORNIA 


EGIONAL enteritis is not a common 

disease, and involvement of the duo- 
denum is rare. In the series of 600 cases of 
regional enteritis reported from the Mayo 
Clinic? the duodenum was involved in only 
3 patients. Recently, a patient with signs 
and symptoms referable to the upper gas- 
trointestinal tract was shown to have re- 
gional enteritis of the duodenum and prox- 
imal jejunum. This unusual manifestation 
of regional enteritis prompted a brief re- 
view of the literature and a case report. 

Crohn, Ginzberg and Oppenheimer‘ re- 
ported 14 cases of a new clinical and patho- 
logic entity, a nonspecific, granulomatous 
inflammation involving the terminal por- 
tion of the ileum, in 1932. Because of the 
rather specific location of the disease in 
their patients, they proposed the name of 
"terminal ileitis." Soon, however, the same 
pathologic process was described in the 
proximal ileum, the jejunum, the duo- 
denum and even in the stomach.?*:*? Be- 
cause of the diffuse nature of this disease, it 
is now referred to as regional enteritis, al- 
though some! still prefer the term "chronic 
nonspecific granulomatous inflammation" 
suggested by Comfort ef al.? in 1950. 

Specific duodenal involvement has been 
rare. McGarity® in 1957 could find only 25 
cases of duodenal regional enteritis. He 
summarized these cases and added a case 
of his own. There are at least 7 other cases 
reported^^? that are not included in his 
review. 

Many of the cases reported as showing 
duodenal regional enteritis developed this 
finding in the terminal stage of their disease 
with involvement of the entire small in- 
testine. Ín others unexpected duodenal 
involvement was found at postmortem 
examination. | | 


A few of the reported cases, however, 
presented a strikingly different clinical 
picture of symptoms solely referable to the 
upper gastrointestinal tract. The second 
and third cases reported by Richman eż al.’ 
and the first case reported by Berk! are typ- 
ical examples of the clinical and roentgeno- 
logic findings of regional enteritis involving 
the duodenum early in the disease. The 
present case 1s reported to add another 
example of this unusual manifestation of 
regional enteritis to the literature and to 
re-emphasize the clinical and roentgeno- 
logic findings. 


REPORT OF A CASE 


C. F., a thirty-seven year old white male, was 
in good health until 1956, when he was found to 
be anemic. At that time, he had vague upper 
abdominal discomfort, and the diagnosis of 
duodenal ulcer was made on the basis of rather 
equivocal roentgen findings of a slightly thick- 
ened, irregular mucosal pattern in the duodenal 
bulb. He was well for several years and then 
had a recurrence of his upper abdominal dis- 
comfort in 1958. He was somewhat improved 
by a bland diet and antispasmodics. 

In 1959, he developed progressive weight loss, 
nausea and vomiting and was admitted to the 
U. S. Naval Hospital, Oakland, California. At 
that time, upper gastrointestinal studies re- 
vealed mucosal irregularity of the second por- 
tion of the duodenum with partial obstruction 
(Fig. 1). He was explored and found to have 
regional enteritis of the duodenal loop. A small 
segment of the distal ileum was also involved. 
A resection was not performed at that time, 
and he responded well to a short course of radi- 
ation therapy to the abdomen. 

He was asymptomatic for fourteen months, 
and then in the spring of 1960, he again devel- 
oped nausea, vomiting, weight loss, cramping 
abdominal pain, and intermittent, low-grade 
fever. In the two months prior to his admission, 


* From the Department of Radiology, United States Naval Hospital, San Diego, California. 
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he lost a total of 2 pounds. He was admitted to 
the U. S. Naval Hospital, San Diego, California, 
in June of 1960. On admission, physical ex- 
amination revealed an emaciated, dehydrated 
white male with a low-grade fever. The only 1m- 
portant physical finding was tenderness to 
palpation in the mid-epigastrium. All labo- 
ratory studies were within pe limits. An 
upper gastrointestinal study 
dilated, atonic stomach with some Auid reten- 
tion. The duodenal bulb was large and flaccid 
with complete loss of mucosal pattern. The 
second portion of the duodenum was narrow 
and irregular and did not fill out to a normal 
contour. The distal duodenum was also dilated 
and irregular with a segment of narrowing 1n- 
volving the third and fourth portions of the 
duodenum to the region of the ligament of 
Treitz. The proximal 10 to 15 cm. of jejunum 
was also narrow and irregular. The remainder 


(Fig. 2) revealed a 





Fic. 1. Upper gastrointestinal study, in 1959, reveal- 


ing mucosal irregularity of the duodenal loop with 
partial obstruction of the second portion of the 
duodenum. 
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Fig. 2. Upper gastrointestinal study, June 1960, re- 
vealing increased obstruction of the second portion 
of the duodenum with mucosal irregularity of the 
distal duodenal loop and the proximal jejunum. 


of the small bowel as visualized on serial roent- 
genograms was thought to be within normal 
limits. A barium enema study revealed slight 
mucosal thickening and irregularity of the 
terminal 4 cm. of ileum consistent with re- 
gional enteritis (Fig. 3). 

Two weeks after admission, the patient was 
explored and found to have extensive thicken- 
ing and narrowing of the duodenal loop, the 
first 15 cm. of jejunum and the terminal 4 cm. 
of ileum. A bilateral vagotomy and a posterior 
gastroenterostomy were performed, with resec- 
tion of the involved segments of jejunum and 
terminal ileum. The patient improved rapidly 
postoperatively with absence of fever, im. 
proved appetite, and a 10 pound weight gain 
during the first month. The pathologic report 
of the resected segments revealed changes 
typical of regional enteritis. 
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June 1960, revealing 


Fic. 3. Barium enema study 
minimal mucosal thickening ji in the distal loop of 
ileum. 


DISCUSSION 


The gross and microscopic pathologic 
picture of regional enteritis involving the 
duodenum is similar to that of the distal 
small bowel. This has been well reviewed!’ 
and will not be included in this report. The 
clinical and roentgenologic findings in duo- 
denal regional enteritis are strikingly ditter- 
ent from the symptoms and roentgen man- 
ifestations usually associated with this 
disease. 

Clinically, upper gastrointestinal signs 
and symptoms of nausea, vomiting, cramp- 
ing upper abdominal pain and gastric reten- 
tion dominate the picture. As in the present 
case, there may be dehydration and ema- 
ciation. The usual sy mptoms of right lower 
quadrant abdominal pain and diarrhea are 
not prominent. 
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Roentgenologically, mucosal alterations 
and loss of normal intestinal motilitv are 
the first findings. Later in the disease, nar- 
rowing of the intestinal lumen due to 
edema and inflammatory changes, and 
finally fibrosis produce gastric retention 
and duodenal obstruction. In some cases, 
the tvpical "string sign" of partial obstruc- 
tion with narrowing of the intestinal lumen 
may be demonstrated. Skip areas of in- 
volvement with segments of normal or 
dilated bowel between may be demon- 
strated by small bowel studv. A diseased 
terminal ileum is best shown by barium 
enema examination. 


CONCLUSION 


It is felt thet regional enteritis should be 


included in the differential diagnosis of 


obstructing lesions of the duodenum, even 
If pre-existing regional enteritis of the distal 
small bowel is not known. If the typical 
"string sign" is demonstrated with skip 
areas of involvement or if distal ileal in- 
volvement is noted, the diagnosis is estab- 
lished with certainty. 


SUMMARY 
A case of regional enteritis of the duo- 
denal loop ard proximal Jejunum is pre- 
sented with a brief review of the clinical 
findings and roentgenologic picture. 
Department of Radiology 
United States Naval Hospital 


San Diego, California 
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GRANULOMATOUS COLITIS (CROHN'S DISEASE 
OF THE COLON)* 


ROENTGEN FEATURES 


By BERNARD S. WOLF, M.D., and RICHARD H. MARSHAK, M.D. 


NEW YORK, NEW YORK 


T IS becoming generally accepted that 

there is a tvpe of chronic colitis which 
has pathologic features similar to those 
seen in granulomatous disease of the small 
bowel, 7.e., Crohn's disease??:*.!'^? [n the 
British literature? ? this condition has been 
called "primary Crohn's disease of the 
colon." It may also be referred to as 
“granulomatous colitis.” Since the orig- 
inal report of regional or granulomatous 
ileitis by Crohn, Ginzburg and Oppen- 
heimer? there have been numerous case 
reports of the same disease in other parts of 
the gastrointestinal tract proximal to the 
ileum, most commonly in the jejunum, but 
also in the duodenum, the stomach and 
esophagus. Recognition of this disease proc- 
ess In these areas 1s facilitated by the fact 
that other nonspecific chronic inflammatory 
diseases which resemble Crohn’s disease are 
not common in these organs. In contrast, 
however, the recognition of granulomatous 
disease of the colon has been delaved by the 
much greater frequency of chronic ulcera- 
tive colitis in this organ and the fact that 
granulomata, presumably of the foreign 
body type, may be present in ulcerative 
colitis. Moreover, in the late stages of gran- 
ulomatous colitis with diffuse ulceration, it 
may be difficult to detect the characteristic 
noncaseating tubercles of granulomatous 
disease.? Numerous sections, particularly of 
nonulcerated areas, may be necessary be- 
fore epitheloid nodules are discovered. 
Nevertheless, over a period of vears, there 
have been several reports *!* of chronic 
colitis distinct from ulcerative colitis. A 
variety of names has been used for this 
condition. Many of these designations were 
based on the fact that the reported cases 


demonstrated only limited involvement of 
the colon and, specifically, appeared to 
spare the sigmoid and rectum. As a result, 
terms such as “segmental” and “re- 
gional ^5!" were applied to this condi- 
tion. Ín retrospect, it appears that the 
early emphasis on the segmental nature of 
this condition was based on less advanced 
stages of the disease since such cases were 
more readilv recognized and differentiated 
trom chronic ulcerative colitis. It is true 
that limited involvement and sparing of the 
rectum and sigmoid are more common in 
granulomatous than in ulcerative colitis. 
Nevertheless, it is now clear that granulo- 
matous colitis may involve the entire colon 
and that it also may be confined to the 
rectum and sigmoid. Moreover, when the 
term "regional" is used, it is difficult to tell 
whether the author is inferring that the 
disease 1s similar to Crohn's disease or that 
it is simply limited in extent or location. It 
therefore seems advisable to discard the 
terms “regional” or “segmental” in naming 
this varietv of chronic colitis. 

In the large majority of cases of granulo- 
matous disease of the small bowel, 7.e., 
classic Crohn's disease, the disease process 
remains confined to the small bowel. There 
are, however, several exceptions to this. In 
one group of patients, there 1s direct exten- 
sion through the wall of the small bowel 
into an adjacent portion of the colon, usu- 
allv the cecum or sigmoid (Fig. 1). As a 
result of such spread and fistula formation, 
the granulomatous process in the colon 
may become chronic and spread along the 
long axis of this viscus. This form of granu- 
lomatous disease of the colon may be aptly 
termed secondary. In a second group of 


* From the Department of Radiology of The Mount Sinai Hospital, New York, New York. 
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Fic. 1. Granulomatous ileitis with involvement of an 
adjacent loop of sigmoid. Barium enema study 
shows a segment of limited distensibility in the 
mid-sigmoid (arrow B) with coarse thick folds on 
its superior and medial aspect. The remainder of 
the colon is normal. A short segment of the 
terminal ileum (arrow A) is narrowed with effaced 
mucosal pattern. 


patients, in addition to granulomatous 
disease of the small bowel, there is also 
involvement of the colon when the patient 
is first seen. This group with synchronous 
or concurrent involvement of small bowel 
and colon may be further subdivided into 
two subvarieties. In one, the disease process 
in the colon resembles a skip area in the 
sense that the segment involved is remote 
from the diseased ileum (Fig. 2). In an- 
other, the disease process in the colon is 
continuous with similar disease in the 
terminal ileum (Fig. 3). A third group of 
patients would include those who, after 
operative intervention for granulomatous 
disease of the ileum, develop a segmental 
eranulomatous lesion in the colon usually 
adjacent to the anastomosis. In all of these 
groups, it is reasonable to assume that the 
disease process in the colon has the same 
etiology as the disease in the small bowel. 
At the present time, however, despite 
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Fic. 2. Granulomatous ileitis with a skip area in the 
transverse colon. The terminal ileum is narrowed 
with marked irregularity of its mucosal surface. 
The caput coli is slightly irregular in contour. The 
transverse colon is also narrowed and shortened 
with no normal mucosal pattern. The ascending 
colon intervening between the narrowed terminal 
ileum and transverse colon is increased in caliber. 


similarity in histologic findings, it would 
not be warranted to assume that granulo- 
matous disease confined to the colon is 
identical to classic Crohn's disease of the 
small bowel. While this appears likely, 
there must be some reservation until the 
etiologic agent is clarified. 


PATHOLOGY 


The pathology of the granulomatous 
disease process in the colon has been well 
described.^7!^!? Often, the gross appear- 
ance of the bowel, specifically the marked 
thickening of the bowel wall, is as useful 
diagnostically as the demonstration micro- 
scopically of noncaseating granuloma or 
tubercle formation. All layers of the bowel 
wall are thickened and there is often excess 
fat adherent to the serosa. In granuloma- 
tous disease of the colon, the presence of 
long longitudinal ulcerations often extend- 
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3. Granulomatous ileitis and colitis in direct 
continuity. The terminal ileum and cecum and 
ascending colon show marked pseudopolypoid pro- 
jections. These are demarcated by several ser- 
piginous elongated ulcerations with numerous 


FIG. 


transverse connections. The ileocecal valve is 
effaced. This type of case with disease in con- 
tinuity appears to be common in younger in- 
dividuals. (Reproduced with permission from 
Radiology.) 


ing for many inches is quite characteristic. 
The longitudinal ulcerations show com- 
municating lateral branches which appear 
grossly as thin, deep fissures. These fissures 
apparently represent the early stages of the 
process which leads to fistulization. Skip 
areas of disease in the course of the colon 
are another hallmark of the granulomatous 
process. In other words, multiple diseased 
segments separated by normal bowel are an 
expected and common feature of granulo- 
matous colitis and are rare in ulcerative 
colitis. A skip area may be quite short but 
nevertheless obvious because it is distinctly 
narrowed. In other instances, a skip area 
may be represented only by localized sub- 
mucosal thickening on one wall with or 
without overlying ulceration. While mu- 
cosal ulceration is ordinarily present 
when patients have symptoms, the le- 
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sions begin in the wall of the bowel and 
ulceration is a secondary feature. With 
ulceration, the intervening mucosa and 
submucosa are congested and inflamed. 
The combination of ulceration and inter- 
vening swollen areas results in a coarse, 
irregular, “‘cobblestone” pattern. These 
islands of residual inflamed mucosa may 
be rather discrete and have been described 
as pseudopoly poid. However, the formation 
of inflammatory polypi with an elongated 
pedicle is rare in granulomatous disease. 
Shortening of the colon may be a prominent 
feature in the late stages. Extensive re- 
growth of atrophic epithelium——as seen in 
inactive ulcerative colitis—is not a feature of 
granulomatous disease. Microscopically, 
the presence of noncaseating tubercle-like 
nodules containing epitheloid cells and 
small Langhans type multinucleated giant 
cells is the chief diagnostic feature. A diffuse 
chronic inflammatory granulomatous proc- 
ess involving all layers of the bowel wall 
showing numerous histiocytes, plasma and 
lymphoid cells as well as fibrotic changes 
is typical. 


CLINICAL FEATURES 


The clinical features of granulomatous 
colitis of the primary type have not been 
sufficiently well defined to permit clear 
differentiation from ulcerative colitis. In 
general, however, the impression at present 
is that, in granulomatous disease, the pa- 
tients have a more chronic and unremitting 
course, that stricture and fistula formation 
are more common, that acute phases re- 
sembling fulminating ulcerative colitis with 
dilatation of the colon are not seen, and 
that there is no increased incidence of 
colonic carcinoma. We have been im- 
pressed by the fact that the disease process 
may be seen in young individuals in the 
first and second decades, as well as in 
patients in the fifth and sixth decades. 
From a therapeutic point of view, the cur- 
rent impression is that segmental resection 
or bypass operations for limited granulo- 
matous disease are more likely to be cura- 
tive than in ulcerative colitis. However, 
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Fic. 4. Primary granulomatous colitis. (4) Barium 
enema study shows complete absence of haustra 
in the transverse colon with no normal mucosal 
pattern. The mucosal surface has a cobblestone 
appearance, faintly seen through the barium. 
Along the contour, numerous transverse, rather 
long spicules are seen (upper arrows). Careful 
observation is required to recognize that there is 
also a short segment in the sigmoid (lower arrow) 
which shows similar changes particularly along 
its lateral aspect. The intervening descending 
colon is normal. The terminal ileum 1s filled and 
is not remarkable. (B) Double contrast study 
demonstrates the effaced or cobblestone pattern 
in the transverse colon to somewhat better ad- 
vantage. In the sigmoid (lower arrows), nodular 
protrusions and a flat eccentric defect are clearly 
seen. In addition, two short eccentric areas of 
limited distensibility along the lateral aspect of 
the hepatic flexure (upper arrows) are now evi- 
dent. These represent early localized intramural 
or submucosal inflammatory changes with no 
mucosal ulceration. (C) Re-examination 6 years 
later. The entire right side of the colon to the 
splenic flexure shows shortening, diffuse ulcera- 
tion, a moderate degree of narrowing and a flat 
coarse scalloping of its contours. There has also 
been extension of the lesion in the sigmoid (ar- 

row) with diffuse ulceration. This patient also suffered from perianal fistulae and abscesses but sigmoid- 

oscopy was negative. 


recurrence in both conditions in the residual no recurrence in the small bowel was seen 
colon is not infrequent. It is of interest that, after surgical treatment in a limited follow- 
in the series of primary Crohn's disease of up group. From previous experience with 
the colon reported by Cornes and Stecher? the high recurrence rate in granulomatous 
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disease of the small bowel, this is a surpris- 
ing result. Brooke? has reported small bowel 
recurrence in several patients with granulo- 
matous colitis after total proctocolectomy. 


ROENTGEN FEATURES 


l'rom the roentgen point of view, the sus- 
picion that an inflammatory process in the 
colon is granulomatous in character is im- 
mediately raised when there is coincident 
granulomatous disease of the small bowel. 
It is therefore important to perform a small 
bowel series whenever inflammatory disease 
of the colon is found. In the past, a signifi- 
cant number of patients were said to have 
both granulomatous disease of the small 
bowel and chronic ulcerative colitis. It 
would appear that with the recognition of 
granulomatous colitis as a disease sui 
generis, the number of patients said to have 
both diseases has substantially diminished. 
It is, however, probably incorrect to sav 
that this combination never occurs,? 
neither is it possible to assume that, be- 
cause granulomatous disease is present in 
the small bowel, the process in the colon is 
also granulomatous. Because of this, and 
because granulomatous disease may be 
primary or confined to the colon, it is 
essential that roentgen features characteris- 
tic of granulomatous disease be identified 
before the diagnosis is made. 

As pointed out above, in the late stages of 
granulomatous colitis with diffuse ulcera- 
tion (Fig. 4, 4, B and C), differentiation 
from ulcerative colitis mav be difficult or 
impossible pathologically. This is also true 
roentgenologically. In less advanced cases, 
however, the features that are characteris- 
tic of the gross specimen may also be recog- 
nized on roentgen examination. [n this 
context, roentgen examination ordinarily 
refers to barium enema examination. It 
must be emphasized, nevertheless, that use- 
ful and often important information can be 
gained from late roentgenograms after ad- 
ministration of barium by mouth, e.g., as 
part of the "small bowel series.” The partial 
or progressive filling of the colon achieved 
in this way may reveal characteristic 
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Fic. 5. Granulomatous colitis. The left side of the 
colon down to the rectum is markedly shortened 
and narrowed with an absent mucosal pattern. 
This segment of the colon acted simply as a con- 
duit with little change in caliber during filling and 
emptying. The right side of the colon is distended 
with a large amount of fecal material. Despite the 
absence of characteristic changes, the rigidity of 
the wall of the involved segment is highly sugges- 
tive of granulomatous disease. 


changes difficult to demonstrate in any 
other fashion. Areas of “spasm” or Irregu- 
larity in distention may be more evident 
than on barium enema examination. 

The chief roentgen diagnostic features of 
granulomatous colitis include: (1) skip 
areas; (2) longitudinal ulcerations; (3) 
transverse fissures; (4) eccentric involve- 
ment and pseudodiverticula; (5) narrowing 
with relatively rigid walls indicating intra- 
mura] fibrotic changes; (6) marked pseudo- 
polypoid changes producing a coarse cob- 
blestone pattern; and (7) internal fistulae. 
These findings are essentially the same as 
those described for granulomatous disease 
of the small bowel.**? The involved area is 
usually limited in extent (Fig. 5) or more 
than one such area is present with interven- 
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ing segments free of disease (Fig. 6). 
Occasionally, an intervening segment may 
become markedly dilated (Fig. 7) presum- 
ably as a result of stasis due to narrowing 
of the lumen above and below—a partial 
closed-loop type of obstruction. Skip areas 
must be searched for carefully (Fig. 4, 4, 
B and C) since eccentric involvement of one 
wall may present as a small flat or nodular 
filling defect easily obscured by complete 
filling and distention. Eccentric involve- 
ment due to ulceration on one wall may 
present simply as a somewhat hazy 


straightening of one contour. In such 1n- 
stances, localized irritability or spasm may 
draw attention to the involved segment 
which may be only 1-2 cm. in length. In 
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Fic. 6. Granulomatous colitis. The distal half of the 
transverse colon shows limited distensibility with 
gross pseudopolypoid mucosal changes forming a 
coarse cobblestone pattern. There is in addition a 
short narrowed area at the junction of the de- 
scending colon and the sigmoid. The narrowing 1S 
eccentric and the mucosal pattern over this short 
segment appears hazy and irregular. In the ab- 
sence of segmental disease elsewhere, differentia- 
tion of the sigmoid lesion from carcinoma would be 
quite difficult. 
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Fic. 7. Granulomatous colitis. The descending colon 
and the rectum (arrows A and C) are obviously 
shortened. The rectum is narrowed. The descend- 
ing colon shows diffuse superficial ulceration with 
thick, tortuous, longitudinal folds and small poly- 


poid projections. The sigmoid (arrow B) interven- 
ing between the descending colon and the rectum 
is unusually distended in a saccular fashion. The 
fuzzy contour of this sac is the result of retained 
material and superficial inflammatory changes re- 
sulting from stasis. 


other cases, the presence of eccentric ulcer- 
ation is suspected because the opposite wall 
shows pseudodiverticula. This 1s due to the 
fact that the ulceration along one wall 
limits elongation of the bowel, and, as a 
result, the opposite uninvolved wall be- 
comes folded or plicated durnig filling 
(Fig. 8). The long longitudinal ulcerations 
represent progression of this type of ulcera- 
tion. Such longitudinal ulcerations (Fig. 9) 
are frequently multiple—two or three, per- 
haps related to the normal tenia and the 
mesenteric attachment of the colon. A long 
ulceration of this type along one wall may 
simulate an intramural sinus tract (Fig. 10) 
as seen in diverticulitis. When multiple 
transverse linear ulcers join the longitu- 
dinal ulcers, a cobblestone pattern (Fig. 6) 
is seen within which discrete longitudinal 
ulceration may be difficult to discern. In 
late stages, no mucosal pattern will be 
evident because of diffuse ulceration (Fig. 
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liG. 9. Evacuation film of barium enema examina- 
tion. When completely filled with barium, the 
marked mucosal changes seen on this roentgeno- 





l'1G. 8. Granulomatous colitis. The entire left side of 
the colon including the rectum is involved. Long 
longitudinal ulcers are indicated by the double 
densities along the margins of the descending 
colon. The mid-transverse colon shows pseudodi- 
verticula along its inferior aspect opposite the 
shortened ulcerated superior margin. Numerous 
transverse fissure ulcers extending out from the 
lumen are present throughout the descending 
colon and sigmoid. In places, these end in small 
abscess cavities in the wall of the bowel. (Repro- 
duced with permission from Radiology.) 


gram were not evident. Emptying of the barium 
was incomplete. Practically the entire colon shows 
marked mucosal changes. In the transverse colon, 
however, the long longitudinal ulcers are clearly 
evident with lateral communicating channels pro- 
ducing a coarse cobblestone pattern. 


> 
Hic. 10. Granulomatous colitis. A long eccen--ic 
longitudinal ulcer (arrows) is present along the 
lateral aspect of the entire descending colon. The 
mucosal folds along the opposite wall are thickened 
but appear otherwise intact. Several serpiginous 
longitudinal ulcerations are faintly outlined ex- 
tending throughout the transverse colon. 
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4C). The transverse linear ulcers may pene- 
trate so deeply into the wall as to present in 
contour as numerous long thin spicules per- 
pendicular to the long axis of the bowel 
(Fig. 4B and 8). These represent the deep 
fissures or fissure ulcers seen in gross speci- 
mens and mav lead to small intramural 
abscesses or fistulae (Fig. 8). Internal fistu- 
lae are, however, less frequently seen than 
in granulomatous disease of the ileum. 
Perianal fistulae are quite common but 
rarelv demonstrated on roentgen examina- 
tion. 

In contrast to granulomatous colitis, the 
early stages of ulcerative colitis show 
marked irritability and obliteration of the 
normal haustral pattern. The normal muco- 
sal pattern is diffusely thickened and irregu- 
lar but discrete areas of ulceration are difh- 
cult to recognize. Minute but diffuse 
ulceration 1s usually evident in contour as a 
fine irregularity of the margin. Eccentric 
localized intramural thickening and skip 
areas do not occur. Undermining of the 
mucosa, producing coarse irregular mucosal 
tags and bridges, is a characteristic feature 
in ulcerative colitis. Occasionally, minute 
intramucosal barium collections are seen 
which represent crypt abscesses in the 
colonic glands. These may be contrasted 
with larger submucosal or intramural ab- 
scesses seen in granulomatous disease. The 
picture of “burnt-out” ulcerative colitis 
with random sacculation or dilatation and 
irregular contractility of the colon has not 
been seen in granulomatous colitis. 

Granulomatous colitis must be differen- 
tiated not only from ulcerative colitis but 
from several other conditions of the colon. 
This may be difficult when the area in- 
volved is single and limited in extent (Fig. 
6). In such instances, diverticulitis or car- 
cinoma of the colon or a foreign body per- 
foration may be simulated. In diverticulitis, 
the mucosa is intact, diverticula are pres- 
ent, and a localized extrinsic mass due to 
abscess formation may be evident. In 
carcinoma, a rigid mass with elevated or 
overhanging edges is characteristic. Com- 
plete obstruction is rare in granulomatous 
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disease of the colon despite the fact that 
short segments may become markedly 
narrowed. 


SUMMARY 


Granulomatous colitis may coexist with 
granulomatous disease of the small bowel 
(Crohn's disease) and in such instances 
presumably represents the same process. 
There are several tvpes of coincident co- 
lonic disease which differ from each other 
essentially only in distribution. 

Granulomatous colitis also exists as a 
primary condition confined to the colon. In 
such instances, identification with Crohn’s 
disease is likely to be unproved. Previous 
designations of this condition which in- 
cluded terms such as “segmental” or “re- 
gional” should be discarded because it 1s 
now known that the entire colon may be 
involved and that the disease may be con- 
fined to the rectum and sigmoid. Difteren- 
tiation from ulcerative colitis must be based 
at present on pathologic examination. How- 
ever, there are roentgen features present in 
many instances, particularly early, which 
are highly suggestive of granulomatous 
colitis. These are described and illustrated. 


Bernard S. Wolf, M.D. 
Department of Radiology 
The Mount Sinai Hospital 
11 East tooth Street 

New York 29, New York 


The authors wish to acknowledge the in- 
dispensable assistance of Dr. Sadow Otani of 
the Department of Pathology in the inter- 
pretation of the pathologic material. 
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COLON LESIONS MASQUERADING AS SMALL BOWEL 
OBSTRUCTION ON THE PLAIN ROENTGEN- 
OGRAM OF THE ABDOMEN* 


By KURT H. KENT, M.D., M.S. (Mep.), and HARVEY J. RASZKOWSKI, M.D. 


LYNWOOD, CALIFORNIA 


HE roentgenographic findings in clas- 

sic obstruction of the small and large 
intestine are well known and have been 
adequately described by many authors. 
The roentgen signs usually are diagnostic 
and often permit one to localize the site of 
obstruction. It is, however, not a matter of 
common knowledge that lesions of the colon 
may mimic small bowel obstructions on the 
plain roentgenogram of the abdomen. It is 
with this entity that we wish to concern 
ourselves by presenting a number of illus- 
trative cases and bv discussing the practical 
implications and the pathologic physiology 
involved. Hodges and Miller? have stated in 
referring to the roentgen examination in 
intestinal obstruction that when it 1s “em- 
ployed alone it may be dangerously mis- 
leading." The chance for an erroneous 
diagnosis is manifest and misdirected sur- 
gery on the patient obvious unless the 1n- 
terpretation of the roentgenogram is tem- 
pered with a clinical history and the physi- 
cal findings. 

A typical colon obstruction is diagnosed 
by accumulation of gas and fecal material 
proximal to the lesion (Fig. 1, 4 and P). 
There may be concomitant small bowel 
distention. The important accepted fact is 
that the colon must be visualized. On the 
other hand, when there appears to be an 
abnormal distribution of air in the small 





Fic. 1. (4 and B) Typical colon obstruction. (4) A 
plain roentgenogram of the abdomen shows a 
large amount of fecal material in the right side of 
the colon. There is gas in the transverse colon, 
splenic flexure and descending colon. (B) Sub- 
sequent barium enema study shows a typical 
napkin-ring carcinoma of the rectosigmoid. 


bowel only, the observer is harldy prone to 
suspect a lesion elsewhere. It is here where 





* From the Departments of Radiology and Surgery, St. Francis Hospital, Lynwood, California. 
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ic. 2. (4 and B) Carcinoma of transverse colon simulating small bowel obstruction. (4) A plain roentgeno- 


gram of the abdomen shows definite small bowel dilatation without an y gas in the colon. A decubitus study 
revealed some fluid levels. These findings indicate a small bowel obstruction. (B) Barium enema study 
shows an obstruction in the transverse colon due to carcinoma. 


clinical correlation becomes imperative. 
The ileum or jejunum or both may be 
markedly distended or there may be only a 
few scattered dilated segments. Sometimes 
there is seen only a single loop reminiscent 
of the “sentinel” loop described as a reflex 
phenomenon secondary to pathology else- 
where in the abdomen as may be seen in 
some cases of acute appendicitis, cholecys- 
titis, pancreatitis, etc. It is incumbent to 
keep in mind that the colon either may 
appear empty and flaccid or may be vis- 
ualized in normal fashion by a few pockets 
of gas or fecal material. Paralvtic ileus 
hardly presents a problem because here 
normally both the colon and the small gut 
can be seen and the process can be inferred 
from the clinical history. 


ILLUSTRATIVE CASES AND DISCUSSION 


We have selected 6 illustrative cases to 
demonstrate our point. They are exem- 
plified by Figures 2 through 6. The com- 
mon denominator in all cases is the presence 


of simulated small bowel obstruction with 
the actual lesion being present in the colon. 
The etiologic entities in our material are 
neoplasm or diverticulitis. Over a period of 
many years we have been impressed with 
the pitfalls of misinterpreting the site of 
bowel obstruction from the scout roent- 
genogram of the abdomen. Ulin e a/.,° in a 
study of 227 patients with acute large bowel 
obstruction due to carcinoma of the colon, 
noted with interest the presence of associ- 
ated small bowel distention. In 40 per cent 
of their patients they found at least slight 
small bowel distention and in 20 per cent 
there was moderate to marked gaseous 
dilatation of the small bowel. Eight pa- 
tients or 3.5 per cent of their series pre- 
sented themselves “with historical and 
physical features leading to a clinical diag- 
nosis (including radiography) of apparently 
pure small bowel obstruction on admis- 
sion." Dennis! in 52 cases of large bowel 
obstruction describes an incidence of 5 per 
cent in which small bowel dilatation pre- 
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Fic. 3. (4 and B) Carcinoma of mid-descending colon simulating small bowel obstruction. (4) A plain roent- 
genogram shows marked small bowel dilatation. (B) Barium enema study shows complete obstruction of 
the mid-descending colon by carcinoma. Typical step ladder arrangement of small intestinal loops remain 
a feature. The cecum is outlined by gas but otherwise the colon in no way reflects the large bowel obstruc- 


tion. 


dominated. Levitin’ states that a carcinoma 
will cause distention of the bowel proximal 
to the obstruction and sometimes of the 
small intestine. The appearance of the 
latter then is that of a mechanical obstruc- 
tion. 

The mechanism of the presence of gas in 
the small bowel in cases of colon obstruction 
has been under much discussion and specu- 
lation. Normally, approximately 68 per 
cent of gas in the gut is derived from swal- 
lowed air and only 32 per cent originates 
locally by diffusion from the blood into the 
intestinal lumen or by putrefactive activity 
of the intestinal bacteria. There are diver- 
gent opinions regarding the competency of 
the ileocecal valve in explaining the small 
bowel distention in obstructing colon le- 
sions. Ulin ef al. believe that the valve is 
rarely incompetent and quote evidence to 
the effect that the material in the ob- 
structed colon segment is not derived from 


putrefaction and secretion. They express 
doubt that the obstructed colon generates 
cas and fluid to a pressure large enough to 
force open the ileocecal valve. Conversely, 
Love,! in an excellent discussion on the role 
of the ileocecal valve in large bowel ob- 
struction, presents evidence in support of 
the thesis of incompetence. He bases his 
conclusion on the experimental findings of 
Rendlemen eż a7? and Dennis.! The former 
measured pressures during enema examin- 
ations to overcome resistance of the ileoce- 
cal valve and found reflux in 20 per cent of 
the patients at pressures of 20 cm. of water 
or below, in 36 per cent at 25 cm. or below, 
in 84 per cent at 50 cm. or below and in 96 
per cent at 9o cm. or less. The intraluminal 
pressure in 34 cases of large bowel obstruc- 
tion at the site of the transverse colostomy 
was measured by Dennis. It was 14 cm. on 
average and the highest recorded was 34 
cm. of water. From these data Love* con- 
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Fic. 4. (4 and B) Carcinoma of the rectosigmoid 
simulating small bowel obstruction. (4) A scout 
roentgenogram shows a few scattered loops of 
dilated small bowel. No discernible gas or fecal 
material is noted in the colon. The findings are 
suggestive of early small bowel obstruction or 
ileus. (B) Barium enema study shows a complete 
sigmoid obstruction without backing up of gas or 
fecal material in the remainder of the colon. 








cludes that the ileocecal valve will yield to 
intracolonic pressure in obstruction in 30 
per cent of patients. Every radiologist is 
familiar with the varying degree of patency 
of the ileocecal valve and there is a majority 
opinion that incompetency does exist. We 
believe that it is a major factor to account 
for the paradox of an apparent small bowel 
obstruction in the presence of actual colon 
obstruction. It is somewhat difficult, how- 
ever, to explain this phenomenon alone as 
the result of a patent ileocecal valve. If 
such were the case, there should be an 
attending dilatation of the colon proximal 
to the obstruction as well. It would appear 
more likely that the colon has emptied its 
gaseous content into the small intestine bv 
reverse peristalsis activated by the patho- 
logic process. Another plausible cause is 
reflex ileus. Finally, there mav be an actual 
small bowel obstruction coexistent with a 
colon lesion as shown bv our case demon- 
strated in Figure 6, Z and B. A perforated 
diverticulum and diverticulitis or perfor- 
ated carcinoma with abscess formation 
frequently result in complete mechanical 
obstruction of the small intestine. This 
takes place when the small intestine be- 
comes adherent or occluded by extrinsic 
invasion. In mechanical obstruction of the 
small bowel produced by, but secondary to, 
a colon lesion, immediate surgery is man- 
datory; whereas, if the obstructing lesion is 
in the colon and is only mimicking small 
bowel distention on the flat roentgenogram 
of the abdomen, decompression, proper 
preparation of the bowel and supportive 
treatment may allow definitive surgery at 
the first operation. 

The purpose of this discussion is to alert 
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the surgeon, clinician and radiologist to the 
possibility of erroneously diagnosing a small 
bowel obstruction when the offending lesion 
is in the colon. The answer, of course, lies 
in performing a barium enema examination 
after taking into account the history and 
the physical findings rather than relying on 
the interpretation of the scout roentgeno- 
gram alone. 


SUMMARY AND CONCLUSIONS 


1. Colon lesions masquerading as small 
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^io. c. (4 and B) Severe sigmoid diverticulitis simulating small bowel obstruction. (4) Preliminary roent- 
genogram of the abdomen shows dilated loops of small bowel with practically no gas in the colon. Some 
fecal material is observed in the ascending portion. The immediate impression is small bowel obstruction. 
(B) Barium enema study reveals a severe obstructing diverticulitis of the sigmoid. 
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Fic. 6. (4 and B) Obstruction of sigmoid colon secondary to diverticulitis and abscess formation and mechan- 
‘cal small bowel obstruction due to adhesions to sigmoid mass. (4) A plain roentgenogram of the abdomen 
shows dilated loops of small bowel with practically no gas nor feces in the colon except in the rectum. This 
roentgenogram alone would suggest a small intestinal obstruction. (B) Subsequent barium enema study re- 
veals a severe obstructing diverticulitis in the sigmoid. 
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bowel obstruction on the scout roentgeno- 
gram of the abdomen are documented by 
illustrative carcinoma and diverticulitis 
cases. 

2. The mechanism of small bowel disten- 
tion in the presence of a flaccid colon har- 
boring an obstructing lesion 1s discussed. 
The most common causes are incompetency 
of the ileocecal valve, reverse peristalsis 
due to irritability from the lesion, reflex 
ileus and associated mechanical small bowel 
obstruction by adhesions or direct invasion. 

3. Correlation with clinical and physical 
findings should initiate a barium enema 
study and thus obviate an erroneous diag- 
nosis based on the interpretation of the 
scout roentgenogram of the abdomen alone. 
Accurate diagnosis may eliminate multiple 
surgical procedures. 


Kurt H. Kent, M.D. 
St. Francis Hospital 
3630 Imperial Highway 
Lynwood, California 
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FLUID-FILLED LOOPS IN INTESTINAL 
OBSTRUCTION* 


By JOHN L. WILLIAMS, M.D. 


DANVILLE, PENNSYLVANIA 


HE roentgen diagnosis of intestinal 

obstruction is usually based upon the 
appearance and distribution of abnormal 
quantities of gas in the abdomen. In some 
cases of obstruction, however, little or no 
gas is present, and the loops are filled only 
with fluid. These fluid-filled obstructions 
present an atypical picture, and the diagno- 
sis is often missed by both the clinician and 
radiologist. 

Frimann-Dahl? in 1944 first described 12 
cases of intestinal obstruction in which the 
loops contained little or no gas. In all his 
cases the intestine was strangulated at the 
time of surgery. Since 1944 numerous 
American workers have described fluid- 
filled loops in cases of strangulating ob- 
structions of the small intestine.” 519/75 
These have been called "pseudotumors" 
because of the homogeneous shadow of 
water density cast by the fluid-filled loops, 
and they have been considered to represent 
evidence of strangulation of the small in- 
testine. No author, however, has empha- 
sized that simple nonstrangulating obstruc- 
tions of both the small intestine and the 
colon may also show fluid-filled loops which 
contain little or no gas. 

We have reviewed the roentgenograms of 
300 cases of obstruction of the small in- 
testine and have found fluid-filled loops 
with little or no gas in I8 patients, an 
incidence of 6 per cent. In 6 of these 18 
patients, the amount of gas was so small 
that it could not be readily appreciated on 
a supine roentgenogram although it was 
usually visible on erect or decubitus films. 
In 12 of the 18 patients with fluid-filled 
loops, there was no evidence of strangula- 
tion of the obstructed intestine at the time 
of surgery. 


The contents of an obstructed intestine 
consist of fluid alone or fluid and gas in 
varving amounts, but the proportion each 
contributes to abdominal distention varies 
with the individual. If no gas is present 
there may be little or no clinical evidence of 
abdominal distention. In this series of 18 
patients with fluid-filled loops the abdomen 
was not distended in 6 cases, while an addi- 
tional 4 patients had questionable or only 
slight distention. Thus in over one-half of 
the patients this important clinical sign of 
intestinal obstruction was absent or equivo- 
cal (Table r). 

Increased peristaltic sounds occurring 
simultaneously with colicky pain represent 
another important clinical sign of intestinal 
obstruction. In patients with fluid-filled 
loops and little or no gas, the peristaltic 
sounds may be normal or diminished be- 
cause there are no gas bubbles to gurgle. 
In this series of 18 cases, the peristaltic 
sounds were classified as being increased in 
7 patients and questionably increased in 3 
patients. In 8 individuals the sounds were 
considered to be normal or diminished 
(Table 1). 

In the absence of abdominal distention 
and increased peristaltic sounds, the diag- 
nosis is often not obvious clinically. In these 
cases the role of the roentgenologist is of 
great importance. 


ROENTGEN DIAGNOSIS 


The roentgen diagnosis of fluid-filled 
loops may be very difficult when little or no 
cas is present. Wangensteen? has sug- 
gested that pneumoperitoneum may be of 
value in questionable cases. We have not 
found it necessary to resort to this tech- 


* From the Department of Radiology, Geisinger Medical Center, Danville, Pennsylvania. 
Presented at the Sixty-second Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 26-29, 
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Tase I 
Age ; 'P* Abdominal Peristaltic Ao 
and of : ; i Anatomic Diagnosis 
; Distention Sounds T 

Sex Pain 

Nonstrangulated 

small intestine 739 Colicky O N Incarcerated incisional hernia 

67g Colicky + | Obstructed ileum due to adhesions 
86 9 Colicky 4 1 Obstructed ileum due to adhesions 
TIF Colicky + [? Obstructed jejunum due to adhesions 
49 9 Colicky O N Richter's hernia 
73 9 Colicky O N Obstructed ileum due to adhesions 
59 9 Colicky O 1 Gallstone ileus 
43c Colicky 4 | Obstructed ileum due to adhesions 
£39 Colick y + ft? Obstructed ileum due to carcinoma ot ovary 
559 Colicky + j Obstructed ileum due to regional enteritis 
68 9 Colicky T i: l'emoral hernia 
S30 Colicky -- 1 Obstructed ileum due to adhesions 

Strangulated 

small intestine 22? Constant © N Volvulus of ileum due to adhesions 
agg? Colicky O T Volvulus of jejunum 
69 dg Colicky L N Richter’s hernia 
63 Colicky -+ | Volvulus of ileum due to adhesions 
64 9 Constant + | Volvulus of jejunum due to adhesions 
| 


78 9 Colicky + 








l'1G. 1. Obstructing Richter's hernia in a patient who 
had a therapeutic pneumoperitoneum for pul- 
monary tuberculosis. On this supine roentgeno- 
gram the fluid-filled loops are easily visible because 
they are partially surrounded by free intra- 
peritoneal air. 


Obstructed ileum due to adhesions 


nique but it would obviously be effective 
(Fig. 1). 

On plain roentgenograms of the ab- 
domen, the diagnosis of fluid-filled ob- 
structions depends upon (1) evidence of 
stretching of the valvulae conniventes in 
the jejunum or proximal ileum (positive 
stretch sign) and (2) recognition of soft- 
tissue densities caused by the fluid-filled 
loops. Stretched valvulae conniventes may 
be readily diagnosed by opaque medium 
or by the characteristic appearance of 
small amounts of gas. Two of our patients 
had taken opaque self-medication (probably 
bismuth compounds) for nausea and vomit- 
ing prior to hospital admission. In both 
cases the opaque granules lined up against 
the stretched valvulae conniventes and 
appeared as a series of parallel streaks (Fig. 
2, A and B; and 34). We have called this 
appearance a "positive stretch sign." It is 
not seen in the normal intestine and is ap- 
parently a reliable indication of dilated gut. 

If there is a small amount of gas in the 
obstructed intestine, the contour of the gas 
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Fic. 2. Obstruction of distal ileum secondary to adhesions. (4) The linear distribution of granules of opaque 
self-medication indicates stretched valvulae conniventes (positive stretch sign) and is diagnostic of fluid- 
filled loops. Arrows point to obstructed loops. (B) Supine roentgenogram after 50 cc. of oral barium. The 
obstructed loops are faintly opacified. The opaque granules of medication are lined up between the radio- 
lucent stretched valvulae conniventes. 


is usually different from gas collections in a 
nonobstructed intestine and is usually di- 
agnostic of a fluid-filled loop. When the 
patient is in either the erect or the decubitus 
position, the gas separates into a series of 
small bubbles (Fig. 38; and 4C). This 
appearance has been noted by Frimann- 
Dahl,’ who described it as an oblique string 
of beads. This series of small gas bubbles 1s 
common in the obstructed intestine and 1s 
due to the trapping of gas beneath the 
stretched valvulae conniventes. This 1s an- 
other manifestation of a "positive stretch 
sign." 

When the patient is in the supine posi- 
tion, a small amount of gas appears as a 
series of thin parallel radiolucencies. These 
gas streaks represent a third manifestation 
of a “positive stretch sign" and are con- 
sidered to be reliable evidence of dilated in- 


testine (Fig. 48). In a nonobstructed 
intestine a small amount of gas would ap- 
pear as circular, oval, or squarish radio- 
lucencies rather than as thin parallel 
streaks. 

When no gas is visible in the obstructed 
intestine, the only way the correct diagnosis 
can be made is to note the subtle con- 
tours of soft-tissue masses. If such shadows 
are unexplained and cannot be palpated, 
thev must cause one to suspect fluid-filled 
loops if the patient has symptoms com- 
patible with an intestinal obstruction. Ín 
some instances there is a polycyclic or 
scalloped border but this is not invariable, 
and the group of obstructed fluid-filled 
loops may have a smooth contour resem- 
bling an ovarian cyst, distended bladder, 
perinephric abscess, etc. Erect or decubitus 
roentgenograms are often of value in de- 
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Fic. 3. Obstruction of distal ileum secondary to adhesions. (4) Supine roentgenogram. The nonpalpable soft- 
tissue densities in the lower abdomen and the distribution of opaque medication (positive stretch sign) 


suggest dilated fluid-filled intestine. (B) Decubitus roentgenogram with left side up. The oblique string of 
gas bubbles in the left flank is due to gas trapped beneath stretched valvulae conniven tes. This constitutes 
a positive stretch sign and is a reliable indication of dilated intestine. The air-fluid level is in the stomach. 


termining the nature of the unexplained 
soft-tissue densities because if they are due 
to fluid-filled loops the change in position 
may cause one of the loops to turn on end, 
and 1t is then easily visible as a circular soft- 
tissue density. If considerable mesenteric 
fat is present, it is usually possible to deline- 
ate the individual fluid-filled loops. Con- 
trast may be enhanced by taking a lateral 
roentgenogram of the abdomen with the 
patient lying on either the right or left side. 
With this technique there is a greater 
proportion of fat to contrast with the 
fluid-filled loops which lie in the anterior 
part of the abdomen (Fig. 5, Zand D). 


STRANGULATED SMALL INTESTINE 


In one-third of our small intestinal ob- 
structions with little or no gas, there was 
strangulation of the intestine at the time of 
surgery. If one sees a soft-tissue density 


(pseudotumor) with gaseous distention of 
the intestine proximal to it, the chances are 
very great that the pseudotumor repre- 
sents gangrenous gut.^9!9 When there is 
little or no gas proximal to the soft-tissue 
density, it is not possible to differentiate 
between strangulating and nonstrangulat- 
ing types of obstruction (Fig. 6). 
Correlation of the clinical history, phys- 
ical findings, and roentgenograms is very 
important when the diagnosis of intestinal 
obstruction is not obvious. The patient 
whose roentgenogram is shown in Figure 7 
had a sudden onset of constant upper ab- 
dominal pain, with nausea and vomiting, 4 
hours prior to this roentgenogram. There 
was tenderness and resistance in the left 
upper abdomen corresponding to the non- 
palpable soft-tissue density. The correla- 
tion of the history, roentgenograms, and 
physical findings suggested that the mass 


^ o 


-9 


was due to obstructed fluid-filled loops be- 
cause an intraperitoneal tumor as large as 
this one should have been easily palpable. 
The sudden onset of symptoms and the con- 
stant pain are features which suggest 
strangulation." Immediate surgery was 
performed and 70 cm. of gangrenous 
jejunum due to a volvulus was removed. 
In one patient, seen at Presbyterian 
Hospital, New York, New York, the cor- 
rect diagnosis was made only because the 
author saw the patient and was impressed 
with her apparent stoical disposition. Pa- 
tients with this personality trait, as will be 
noted later, tend to swallow little air and 
to have fluid-filled obstructions. With this 
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ic. 4. Obstruction of jejunum. (4) Supine roent- 
genogram. The soft-tissue density in the left 
flank contains thin transverse streaks of gas. 
(B) Supine roentgenogram. Coned down view of 
soft-tissue density in the left flank. The thin 
streaks of gas outline stretched valvulae con- 
niventes and are diagnostic of dilated intestine 
(positive stretch sign). (C) Decubitus roentgen- 
ogram of the flank. The oblique string of gas 
bubbles is diagnostic of a dilated intestine 
(positive stretch sign). The large air-fluid level 
is in the stomach. 


in mind the roentgenogram was re-ex- 
amined and the fluid-filled loops were seen 
in the left flank (Fig. 8). Immediate sur- 
gery was performed and this proved to be a 
volvulus of the jejunum. The intestine was 
markedlv discolored but resection was not 
necessary, so that this should be classified 
as incipient gangrene. If this roentgeno- 
gram had been considered negative, there 1s 
little doubt that surgery would have been 
delayed until frank gangrene was present. 


COLON OBSTRUCTIONS 


Fluid-filled loops can also occur in ob- 
structions of the colon. We have seen 3 
cases. Figure 977, a supine roentgenogram 
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Fic. 5. Incarcerated incisional hernia in a very obese woman. (4) Supine roentgenogram. Fluid.filled loops are 
visible in the left flank but in a patient of this size they are difficult to differentiate from skin folds. ( B) 
Lateral roentgenogram of the anterior half of the abdomen. The fluid-filled loops are clearly visible because 
they are contrasted with fat. One loop extends through the peritoneum at arrows. 


of the abdomen, could very readily be 
classified as negative or might suggest 
ascites. There is no visible gas except a 
small bubble in the stomach. Fortunately, 
the clinical diagnosis on this patient was 
small intestinal obstruction so that an 
erect roentgenogram was available. In the 
erect position (Fig. 95) the diagnosis of an 
obstruction or a paralvtic ileus is obvious. 
The short air-fluid levels call attention to 
the markedly distended intestinal loops. 
One might guess that this is a small in- 
testinal obstruction, but we have learned 
from our 3 cases that it is not possible to 
differentiate between a colon occlusion and 


Fic. 6. Gangrenous ileum (9$ cm.). Supine roent- 
genogram. There is a nonpalpable soft-tissue 
density in the pelvis. Catheterization excluded a 
distended bladder. The strangulated obstruction 
was due to adhesions. 
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a low small intestinal obstruction when 
fluid-filled loops are visible throughout the 
abdomen. An emergency barium enema ex- 
amination is the diagnostic procedure of 
choice in these patients. 


DISCUSSION 


Patients with fluid-filled obstructions 
usually have nausea, vomiting, and pain, 
but there is often little or no abdominal 
distention because there is no gas to help 
dilate the gut. If no gas 1s present the 
clinician will not hear increased peristaltic 
sounds because there are no gas bubbles to 
gurgle. In such cases the correct diagnosis is 
often not obvious clinically, and this makes 
the correct interpretation of the roent- 
genograms even more crucial. The referring 
physician may well request only a supine 
roentgenogram of the abdomen, and this 
will lead to an increased incidence of error 
by the radiologist because in many cases 
the correct diagnosis is easily made on 





Frc. 7. Volvulus with 70 cm. of gangrenous Jejunum. 
Supine roentgenogram. Fluid-filled loops appear as 
4 smooth left upper quadrant mass which dis- 
places the gastric air bubble. There was no gas in 
the obstructed loops on decubitus roentgenograms. 
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Fic. 8. 


Volvulus of the jejunum with incipient 
gangrene. Fluid-filled loops are visible in the left 
Bank. There was no gas in the obstructed intestine. 
(From Presbyterian Hospital, New York, New 


York.) 


erect or decubitus roentgenograms, whereas 
it might not be suspected on a single 
supine film. Erect or lateral decubitus 
roentgenogram of the abdomen should be 
taken if there is any clinical suspicion of an 
intestinal. obstruction. This policy has 
often been of value, particularly in these 
fluid-filled obstructions. 

Why some obstructions contain gas and 
others contain none is a matter of great 1n- 
terest. It now appears to be well estab- 
lished, both clinically and experimentally, 
that little or no gas is formed in the ob- 
structed intestine. The only gas that 1s 
present in sufficient quantity to be of much 
value to the radiologist is gas that has been 
swallowed, and it would appear that 
patients with fluid-filled nonstrangulating 
obstructions tend to swallow little or no air. 
[n many cases we have attempted to cor- 
relate personality type with the presence or 
absence of gas in the intestine. The patients 
with fluid-filled obstructions have tended 
to appear stoical, whereas patients who 
moan, groan, grunt, complain of pain, or 
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liG. 9. Obstructing carcinoma at the splenic flexure of the colon. (4) Supine roentgenogram. The diffuse in- 


crease in density is due to obstructed fluid_filled loo 


ps but there is no clue as to the exact site of obstruction. 


(B) Erect roentgenogram. The short air-fluid levels call attention to markedly distended intestinal loops. 


swallow constantly have usually had gas- 
eous distention of the obstructed intestine. 
Two women were typical of the group with 
fluid-filled loops. Both showed no signifi- 
cant emotion over their illness. On ques- 
tioning, thev admitted to having pain 
and, in a very matter-of-fact tone, de- 
scribed it as "similar to labor pains but 
maybe a little worse.” In one of these pa- 
tients, as was mentioned previouslv, the 
correct roentgen diagnosis was made only 
because the radiologist saw the patient and 
was impressed with her stoical disposition. 
The abdominal roentgenogram was then 
re-examined and the verv subtle fluid-filled 
loops were seen. The onlv common de- 
nominator we have found in patients with 
nonstrangulated fluid-filled loops appears 
to be a stoical personality type. When 
strangulation is present, however, there 
may be considerable paralysis of the in- 
testine proximal to the occlusion, so that 


even 1f the patient swallows some air it will 
not readily pass into the intestine due to 
this paralysis and may finally be vomited. 
This might explain why patients with 
strangulating obstructions and mesenteric 
thromboses tend to accumulate less gas 
than patients with simple obstructions. 
The high incidence of gangrene in fluid- 
hlled loops is both interesting and im- 
portant. It occurred in 33 per cent of our 
series of smal! intestinal obstructions, but it 
was present in all 12 cases described by 
Frimann-Dahl, and gangrene has been 
present in practically all the other cases of 
fluid-filled loops described in the litera- 
ture. We have not found anv clue on the 
roentgenograms which would help us dif- 
ferentiate between simple obstructions and 
strangulating obstructions when there is 
little or no gas within the fluid-filled loops 
or proximal to them. It would appear, 
therefore, that in the absence of gas the 
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diagnosis of strangulating obstruction must 
be made clinically, and that the roent- 
genologist can only say that the incidence 
of gangrene is probably higher in patients 
with fluid-filled obstructions than it is when 
there is gaseous distention. In this series of 
300 cases of small intestinal obstruction, the 
only reliable indications of strangulation 
were a history of a sudden onset of pain or 
the presence of constant abdominal pain in 
a patient who had a definite intestinal ob- 
struction. All other so-called signs of 
strangulation such as leukocytosis, high 
fever, rapid pulse, shock, abdominal rigid- 
ity, tenderness, etc. proved to be unreliable 
on more than one occasion. 

One might suspect that fluid-filled ob- 
structions represent early cases in which gas 
has not had time to accumulate. This 1s not 
so since only 5 of our 18 patients had 
symptoms for less than 12 hours at the time 
of admission. In half of our patients symp- 
toms had been present for 3 days or more 
at the time of admission, so that these tend 
to be late obstructions rather than early 
ones. Obstructions with vascular com- 
promise may cause severe symptoms earlier 
than do simple obstructions, but as was 
pointed out by Frimann-Dahl’ and Reinus" 
positive roentgen findings tend to appear 
later in strangulating obstructions than 
they do in simple obstructions. 

It is apparent that all unexplained soft- 
tissue shadows do not represent obstructed 
fluid-filled loops. It should be emphasized, 
however, that any unexplained soft-tissue 
density which cannot be palpated should 
make one suspect fluid-filled loops if the 
patient’s symptoms are compatible with an 
obstruction. If there is any reasonable 
doubt about the diagnosis, it is perfectly 
simple to give 50 cc. of barium orally and 
then obtain a roentgenogram after the 
patient has been on his or her right side for a 
short time. Our experience agrees with that 
of Frimann-Dahl> that this simple tech- 
nique is safe, is perfectly adequate for the 
purpose, and does not interfere with the 
handling or treatment of these acutely ill 
patients. 
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SUMMARY 


In 6 per cent of small intestinal obstruc- 
tions and in occasional obstructions of the 
colon, the loops are filled with fluid but little 
or no gas 1s present. 

The incidence of strangulation is higher 
in patients with fluid-filled obstructions 
than it is when there is gaseous distention. 

The lack of gas in nonstrangulating ob- 
structions appears to be correlated with 
patients who have a stoical personality and 
apparently swallow little or no air. In 
strangulating obstructions, on the other 
hand, it is possible that paralysis of the 
intestine and excessive vomiting may con- 
tribute to the lack of gas. 

The diagnosis of fluid-filled obstructions 
may present difficulty to both the clinician 
and the radiologist. The clinical picture 
may be confusing when there is no evidence 
of either abdominal distention or increased 
peristaltic sounds. In these cases the cor- 
rect diagnosis may depend solely on 
accurate roentgen interpretation. In other 
cases, however, the clinician may well sus- 
pect the correct diagnosis, but he will be 
misled and treatment will be delayed if the 
radiologist fails to confirm the diagnosis by 
looking for and identifying the fluid-filled 
loops. 

Barium by mouth is indicated if there 1s 
any doubt about the diagnosis. This is a 
safe procedure. 


Department of Radiology 
Geisinger Medical Center 
Danville, Pennsylvania 
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SCLERODERMA OF THE SMALL BOWEL* 


By JAMES F. REINHARDT, M.D.,t and WILLIAM F. BARRY, Jr., M.D. 


DURHAM, NORTH CAROLINA 


HE protean manifestations of sclero- 

derma, or progressive systemic sclero- 
sis, have been described in the medical 
literature. Very little, however, has been re- 
ported regarding the distribution of the 
roentgenographic small bowel changes in 
this disease. 

Rake's article in 1931 probably con- 
tains the earliest mention of abnormal 
small bowel roentgen findings. In 1944, 
Hale and Schatzki! described 4 cases out of 
18 in which abnormal small bowel patterns 
were found in patients with scleroderma. 
By 1924, Abrams, Carnes, and Eaton! were 
able to report 21 cases. Six of these cases 
had been discovered at their institution. 
Also in 1954, Boyd, Patrick, and Reeves? 
of Duke Hospital, reviewing cases of 
scleroderma from the roentgenographic 
aspect, reported only 4 patients with ab- 
normal small bowel studies. Rosenthal” 
added one more case, bringing the total 
number of cases to 26. In 1959, Sommer- 
ville, Bargen, and Pugh?’ reported 11 cases 
with roentgenologic changes in the small 
intestine. Gondos” reported on 25 cases of 
scleroderma, 15 of which had small bowel 
studies, and 3 (20 per cent) were found to 
have abnormal roentgenograms. In Sep- 
tember, 1961, Tuffanelli and Winkelmann” 
of Mayo Clinic added 4 cases to the liter- 
ature, which brings the total number of re- 
ported cases to 44. The present report deals 
with 23 more cases from our institution, 
bringing the total to 67. 


MATERIAL 


From 1930 to 1960, 191 cases of sclero- 
derma have been seen at Duke University 
Hospital. The usual ratio of female to male 
was present as was the usual age distribu- 
tion. Of this group of patients, we were able 


TABLE I 


CASES OF SCLERODERMA 














Esophageal Esophagus 
Total No. is and Small 
ninos diit Bowel Studv 
Igl 40 52 








Abnormal Small 


Cases with Small | 
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Bowel Studies | 








52 23 





to find gastrointestinal tract roentgeno- 
grams of 92 (48 per cent) (Table 1). Forty 
(43 per cent) had esophageal studies only, 
while 52 (57 per cent) had studies of the 
esophagus, stomach, and small bowel. 
After reviewing these 52 studies, we felt 
that 23 (44 per cent) showed abnormal 
small bowel patterns. These 23 cases con- 
stitute I2 per cent of our total cases; the 
next closest series with an adequate number 
of cases with which to compare incidence is 
the Mayo group with 2.05 per cent of their 
patients showing abnormal small bowel 
studies. 


ROENTGENOLOGIC FINDINGS 


We have noted the following roentgeno- 
logic changes (Table 11). The duodenal bulb 
and loop were found to be dilated and re- 
tained barium after the stomach was 
empty, the duodenal bulb retaining the 
barium as long as 24 hours after ingestion. 
Eleven of the cases retained the barium in 
the loop and 7 in the bulb. We found one 
other unusual phenomenon in $5 of the 
cases. In the transverse portion of the duo- 
denum, usually 1 to 3 cm. beyond the 
flexure, there was a rather sharp, smooth, 
shelving margin which extended obliquely 


* From the Department of Radiology, Duke University Medical Center, Durham, North Carolina. 
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downward and slightly laterally. We be- 
lieve that this is merely a manifestation of 
the pressure effect from the superior 
mesenteric artery on the stiffened and 
thickened wall of the duodenum. Although 
this phenomenon can be seen in roentgeno- 
grams of previously reported cases, it has 
not been ascribed to this disease. A correla- 
tion appears to exist with the case reported 
by Malkinson and Rothman,” in which a 
branch of superior mesenteric artery was 
found to be pressing on the duodenum at 
postmortem exarnination. 

In the jejunum, there was flocculation of 
barium and segmentation in 9 patients. Di- 
lated loops of jejunum and ileum were 
found in 7 patients. Thickening and irregu- 
larity of the mucosal pattern of the small 
bowel were found in 7 patients and delayed 
transit time was observed in only 5 pa- 
tients. 

Although, some of the small bowel 
changes are nonspecific (flocculation and 
segmentation), the others are not found 
with as great a frequency in any other small 
bowel disease. We cannot recall seeing the 
duodenal changes in any other disease. 
These latter findings are probably specinc 
to scleroderma. 


Tastes II 


ROENTGENOLOGIC CHANGES 


No. of 
Cases in 
EWhick 


Type of Abnormality 





1. Dilatation and retention of barium 
in the duodenal loop—sometimes 


for as long as 24 hours I1 
2. Flocculation. and segmentation of 

barium in the small bowel 9 
3. Dilatation and retention of barium 

in the duodenal bulb 7 
4. Dilatation of loops of small bowel in 

the jejunum or ileum or both 7 


. Thickening and irregularity of the 
mucosa in the small bowel 

. Delayed transit time 

. Dilatation and atony of the stomach 

. Partial small bowel obstruction 
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Tase III 


RELATIONSHIP OF ESOPHAGEAL ABNORMALITIES 
AND SMALL BOWEL ANORMALITIES 


Abnormal esophageal studies with 
normal small bowel studies 
Normal esophageal studies with 
abnormal small bowel studies 
Abnormal esophageal studies with 
abnormal sma! bowel studies 
Normal esophageal studies with 
normal small bowel studies 





Since the esophageal changes have been 
used as a baseline of gastrointestinal in- 
volvement in cases of scleroderma and 
actually are used as a diagnostic aid, we 
have attempted to relate the small bowel 
changes to the esophageal changes. Fifty 
of the 52 patients of whom we had esophag- 
eal and small bowel studies showed 
abnormal esophageal patterns (fluoroscopic 
or roentgenographic) compatible with sclero- 
derma; the remaining 2 patients had nor- 
mal esophageal studies. In the second group 
of 40 patients from this study, we were able 
to compare the incidence of esophageal 
abnormalities with that of small bowel 
changes (Table ur). We believe that it is 
extremely interesting that 2 of the patients 
(5 per cent) had normal esophageal studies 
with abnormal small bowel studies. 


ROENTGENOLOGIC CHANGES CORRELATED 
WITH SYMPTOMATOLOGY 


We also felt that it would be interesting 
to relate symptoms to the abnormal roent- 
genologic changes. For this purpose we 
were able to take a series of 21 cases, in 
which we had both esophageal and small 
bowel studies, and the history was thorough 
enough for evaluation. In the esophageal 
symptomatology, we included dysphagia, 
heartburn, postcibal regurgitation and sub- 
sternal fullness on swallowing. In the ab- 
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TaBLeE IV 


RELATIONSHIP OF SYMPTOMS TO ABNORMAL ROENTGENOLOGIC CHANGES 
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abnormal small bowel studies 6 | S | 7 
Normal esophageal studies with | 
abnormal small bowel studies | 2 O 
| Total—21 Cases | 
dominal symptomatology, we included phagia of 1 month's duration. He had no ab- 


pain (constant or crampy), epigastric burn- 
ing, nausea, vomiting, and diarrhea. This 
series was limited to those patients having 
either esophageal or abdominal symptoms 
or no symptoms; patients with symptoms 
referable to both areas or with vague, 
poorly defined symptoms were eliminated. 
Table rv shows the distribution within this 
group. Seven patients had no gastroin- 
testinal symptoms but had abnormal find- 
ings in the esophagus and small bowel, one 
patients had only esophageal symptoms 
but had normal esophageal and abnormal 
small bowel studies, and 6 patients had 
only esophageal symptoms but had ab- 
normal esophageal and small bowel studies. 
Thus, a total of 14 patients, 67 per cent 
of this particular series and 27 per cent of 
the total series had abnormal roentgeno- 
graphic small bowel changes in the absence 
of abdominal symptomatology. Two other 
patients at Duke Hospital, who were not 
included in this group and who had abnor- 
mal esophageal studies but no small bowel 
studies, presented no gastrointestinal symp- 
tomatology, yet, at postmortem examina- 
tions had pathologic involvement of the 
esophagus and small bowel. 

The following cases are examples of the 
phenomenon we have discussed. 


ILLUSTRATIVE CASES 


Case 1. (Fig. 1 and 2). The patient, a 32 year 
old white male, had experienced Raynaud’s 
phenomenon for a period of 1 year, and dys- 


dominal symptoms. His esophagus was dilated 
and atonic. 

Figure 1 shows barium in the stomach and 
duodenum. The stomach is slightly enlarged. 
The duodenal loop is greatly dilated. The sharp 
line across the transverse duodenum is well 
demonstrated. There is slight exaggeration of 
the mucosa in the visualized loops of jejunum. 
Figure 2 shows the barium retention in the duo- 
denal bulb faintly outlining the pylorus. 





Case 1. One hour roentgenogram showing 
dilatation of the duodenal bulb and loop and a 
sharp smooth shelf in the proximal portion of 
transverse duodenum. 


FIG. T. 
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Fic. 2. Case 1. Seven hour roentgenogram showirg 
retention of barium in the duodenal bulb outlining 
the base of the bulb and the pyloric canal. 


CasE 2. (Fig. 3). This patient, a 45 year old 
white female, had experienced Raynaud’s phe- 
nomenon and intermittent heart burn for a 
period of § years and recurrent lower abdominal 
pain for £ months. 





l'1G. 3. Case 2. Three hour roentgenogram showing 
diffuse dilatation of the small bowel with thicken. 
ing of the mucosal folds. There is an air contrast 
effect in. the duodenal bulb and descendirg 
duodenum. 
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lic. 4. Case 5. Thirty minute roentgenogram show- 
ing diffuse dilatation of the small bowel with 
minimal but definite thickening of the mucosal 
folds. 


Figure 3 shows the dilated loops of jejunum 
and ileum with arge, somewhat irregular folds; 
the pattern of diffusely dilated small bowel. 
Close observation also shows, at 3 hours, the 
presence of an zir contrast pattern in a dilated 
loop in the right upper quadrant at the level of 
L2 and L3. This is the descending limb of the 
duodenum. 


Case 3. (Fig. 4). This patient, a 55 year old 
white female, has previously been reported as a 
single case of steatorrhea with scleroderma by 
Horswell eż a/. She had experienced intermit- 
tent (twice a vear) episodes of crampy, ab- 
dominal pain with diarrhea for a period. of 
20 years. The stool was foul and floated and 
fat absorption studies were abnormal. In the 
previous § years, the attacks were more fre- 
quent and she had lost weight. Roentgenograms 
showed diffuse dilatation of the entire small 
bowel. Barium progressed readily through the 
small bowel and reached the cecum at 4 hours. 
A subsequent laparotomy showed a short, 
narrowed segment of distal ileum which was re- 
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sected and histologically proved to be sclero- 
derma. 


Comment. There are several reports in 
the literature of patients presenting clinical 
symptoms of intestinal obstruction but 
who, at laparotomy, showed no narrowed 
segments. This case is probably the first 
reported in which a narrowed segment in 
the small bowel was pathologically diagnos- 
tic of scleroderma. 


SUMMARY 


I. A series of 23 patients with sclero- 
derma of the small bowel and abnormal 
roentgenologic small bowel patterns has 
been analvzed for the frequency of various 
findings previouslv reported in the litera- 
ture. 

2. The importance of barium retention 
in the duodenal bulb and loop for as long 
as 24 hours as a diagnostic aid is stressed. 

3. Patients with scleroderma may show 
abnormal small bowel patterns in the ab- 
sence of abdominal symptoms. 

4. These patients may also show abnor- 
mal small bowel patterns in the presence of 
an apparantly normal esophagus. 


William F. Barry, Jr., M.D. 
Department of Radiology 

Duke University Medical Center 
Durham, North Carolina 
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ROENTGEN STUDY OF THE SMALL BOWEL IN 
ADULTS AND CHILDREN WITH NEOSTIGMINE* 
By MARVIN J. FRIEDENBERG, M.D., WILLIAM H. McALISTER, M.D., 
and ALEXANDER R. MARGULIS, M.D. 


ST. LOUIS, MISSOURI 


OENTGEN examination of the esopha- 

gus, stomach, duodenum, and colon has 
attained a high level of accuracy and efh- 
ciency. However, examination of the small 
intestine has not shared equally in this 
progress. Although many disease processes 
can involve the small bowel, clinical sus- 
picion of their presence is often lacking. In 
particular, it is rare for benign? or malig- 
nant? tumors to be found before the de- 
velopment of complications, such as hem- 
orrhage or obstruction, or at a time when 
therapy may be curative. Roentgen exam- 
ination often fortuitously reveals small 
bowel lesions entirely unsuspected clini- 
cally.* Therefore, accurate and comprehen- 
sive roentgen survey of small bowel in a 
routine fashion, as is done for the re- 
mainder of the gastrointestinal tract, isa 
necessary adjunct to upper gastrointestinal 
tract examination. 

The two primary deterents to adequate 
routine roentgen examination of the small 
bowel in all age groups are the long time 
required for the passage of barium sulfate 
suspension through the small bowel (a 
minimum of 1—4 hours?) and the need for 
multiple roentgenographic exposures to 
study its entire length. An additional dis- 
advantage in infants and young children is 
the high incidence of segmentation and 
flocculation. 

Recognizing the need for a_ practical 
method of reliably evaluating the small 
intestine in a reasonable period of time, 
various investigators have devised pro- 
cedures to improve either the speed of 
barium transport or the accuracy of roent- 
gen diagnosis. Small bowel examination 
may be accomplished by serial roentgeno- 
grams following barium meal ingestion or, 


in part, by refluxing barium through a 
patent ileocecal valve during barium enema 
examination of the colon. Proposed 
methods of accelerating passage of barium 
through the small bowel have included the 
use of ice water and/or ice saline!'^!* with 
the barium, as well as giving large quanti- 
ties of barium. More accurate evaluation of 
specific portions of the small bowel may be 
accomplished by the small bowel enema 
study! or its modifications. 5? 

The numerous techniques described 
above, however, are all lacking in one or 
more respects. Some involve varying de- 
grees of patient cooperation and/or dis- 
comfort. Some allow superimposition of 
barium-filled small bowel loops, which 
limits accuracy by preventing evaluation of 
each individual loop. Finally, some may be 
indicated only after the development of 
complications of small bowel pathology 
and, therefore, do not lend themselves to 
routine use in the early diagnosis of small 
bowel lesions. 

Neostigmine methylsulfate is a reversible 
inhibitor of acetvlcholinesterase and pro- 
tects acetylcholine from enzymatic hydrol- 
ysis, permitting it to act in a prolonged and 
intensified manner.? The administration of 
neostigmine, therefore, produces a sus- 
tained action of acetylcholine in the body, 
the effect of which on the bowel is an in- 
crease in amplitude and frequency of pro- 
pulsive activity and, hence, intestinal 
motor transport.*!? This effect of acetyl- 
cholinesterase inhibitors has been used to 
decrease intestinal gas prior to abdominal 
roentgenology? and in the treatment and 
prophylaxis of postoperative paralytic 
illeus.^!92!7 [ngelfinger and Moss! have 
shown neostigmine to be ineffective in 


* From The Edward Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, Missouri. 
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changing the bowel motility in sprue. The 
rationale and precedent for the use of 
neostigmine in gastrointestinal roentgenol- 
ogy thus established, Margulis and Mandel- 
stam! previously have evaluated its eff- 
cacy in barium meal examination of the 
small bowel. We have undertaken to com- 
pare its use with that of ice cold saline and 
Ice water in Improving roentgen examina- 
tion of the small bowel. In addition, we 
have studied the efficacy of neostigmine in 
evaluation of the small bowel of infants and 
children. 


PROCEDURE 


One group of 239 adults was given 200 cc. 
of USP barium sulfate mixed with 400 cc. of 
ice cold saline. A second group of 240 adults 
was given 200 cc. of USP barium sulfate 
mixed with 400 cc. of water at room tem- 
perature. Routine study of the esophagus, 
stomach, and duodenum was performed in 
all patients by means of fluoroscopic ex- 
amination, spot roentgenograms, and con- 
ventional roentgenograms. Neostigmine 
methylsulfate (Prostigmine-Roche) was 
then injected subcutaneously in all patients 
in the second group. Adults who weighed 
less than 190 pounds were given 0.50 mg., 
and those who weighed more than 190 
pounds were given 0.75 mg. Roentgeno- 
grams of the abdomen were then made at 
15 minutes, 60 minutes, and at one hour 
intervals, as necessary, until the barium 
had entered the cecum. Each patient was 
evaluated with respect to both the speed of 
small intestinal transport and the quality 
of small bowel pattern. An optimum pat- 
tern was considered to be one in which all 
small bowel loops were filled with barium 
and could be individually visualized in 
continuity. The patients were randomized 
and identified by number so that the ob- 
server did not know the group to which any 
given patient belonged. In a similar study 
the effect of a mixture of barium with ice 
water was evaluated in a group of 57 
patients. 

One hundred and thirty examinations on 
127 patients in the pediatric age group were 
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performed. Examination of the small bowel 
of infants and children differed only slightly 
from that of the adults. Micropaque was 
used rather than USP barium sulfate, be- 
cause with its use the small bowel pattern 
of children in the 2 to 8 year age group more 
closely approximated that of the adult. 
Depending on the size of the patient, ap- 
proximately 100-200 ml. of barium-water 
mixture was used. No additional food or 
barium was administered during the course 
of the examination. Between roentgeno- 
grams infants were placed in the right 
lateral decubitus position, while older chil- 
dren walked about. Following completion 
of fluoroscopy, spot roentgenography and 
conventional roentgenography of the esoph- 
agus, stomach, and duodenum, neostig- 
mine was injected subcutaneously. After 
utilizing a number of dosage schedules, it 
was found that infants and children re- 
quired a relatively large amount of neo- 
stigmine. For the patients reported in this 
paper 0.25 mg. was used in infants under 2 
years of age, and 0.50 mg. was used for 
those over that age. Roentgenograms were 
taken every 15 minutes until the barium 
reached the cecum. Since it often is difficult 
to distinguish the ileum from the colon in 
infants, additional roentgenograms supple- 
mented at times with fluoroscopic spot 
roentgenograms were obtained for con- 
firmation of the impression that the barium 
had reached the cecum. 
RESULTS 

The results of the comparative studv of 
the usefulness of neostigmine and ice saline 
in improving the speed of small bowel trans- 
port and the quality of small bowel exami- 
nation in adults are listed in Table 1 and 11, 
respectivelv. It will be noted (Table 1) that 
the time required for the barium to reach 
the cecum is essentially the same whether 
neostigmine or ice saline be used, 7.e., in 
approximately 72 per cent of patients the 
barium will have reached the cecum within 
60 minutes. However, the use of neostig- 
mine provided some improvement in the 
quality of the small bowel examination, as 
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TABLE | 


TIMES OF APPEARANCE OF BARIUM IN THE CECUM 








I$ min. 60 min. 











116 (47%) 
110 (46%) 
22 (38%) 


59 (25%) 
62 (26%) 
9 (15%) 


Neostigmine 
Iced Saline 
Iced Water 








120 min. >120 min. 


go (21%) 15 (6%) 240 patients 


48 (20%) 19 (8%) 239 patients 
19 (33%) 8 (14%) 57 patients 





Tank II 


DIAGNOSTIC QUALITY OF SMALL INTESTINAL PATTERN 














Excellent 





71 (30%) 
50 (21% 
11 (19%) 


Neostigmine 
Iced Saline 


Iced Water 


Good 


99 (41%) 
102 (43%) 
17 (30%) 











Poor 


240 patients 
239 patients 
57 patients 


70 (297%) 
87 (3670) 
29 (51%) 





indicated in Table 11. Here it will be noted 
that 71 per cent of patients receiving neo- 
stigmine demonstrated an excellent or good 
small bowel pattern, whereas 64 per cent of 
those receiving ice saline did so. The results 
of this study are further shown in Table 111, 
which combines the findings with respect to 
both time of barium transport and quality 


of small intestinal pattern. The use of a 
barium-ice water mixture was obviously 
inferior to either neostigmine or ice saline 
in the relatively small group studied. 

In the pediatric. age group, the times 
required for the barium to reach the colon 
are listed in Table 1v. The barium was in 
the colon at the time of the 15 minute 


TABLE III 


QUALITY OF SMALL BOWEL EXAMINATION AMONG PATIENTS STUDIED WITH 
TRANSIT TIMES OF 60 MINUTES OR LESS 


(72% of patients in both neostigmine and iced saline groups) 











Excellent 


69 (39%) 
45 (26%) 


Neostigmine 


Iced Saline 





Good 


67 (38%) 
74 (43%) 


Poor 
39 (22%) 175 patients 
53 (31%) 172 patients 








TABLE IV 


TRANSIT TIME IN INFANTS AND CHILDREN GIVEN NEOSTIGMINE 








ge No. of 
Examinations 16 min. 

0-3 mo, 25 IO 

4-12 mo. I5 2 

13-24 mo. I$ 2 

2—4 yr. I5 5 

$—8 yr. 25 IO 

9-14 yr. 35 8 
Totals 130 37 (28.57%) 





Barium in Colon in Roentgenograms Taken at: 


30 min. 45 min. 1 hr. or more 
T2 — R 
I I J 
5 5 3 
5 4 I 
12 2 I 
18 3 6 
63 (48.5%) 15 (11.5%) 15 (11.5%) 
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lic. 1. In most patients the barium meal reaches the colon within one hour after the injection of neostig- 
mine. The entire small bowel can thus be evaluated. Lesions in the proximal colon can often be discovered. 
(4) Prone roentgenogram of the abdomen 15 minutes after the injection of neostigmine. The entire small 
bowel and proximal colon are visualized in continuity and are normal. (B) One hour roen tgenogram demon- 
strating a normal small bowel. However, there is a polypoid mass (arrow) in the region of the ileocecal 
valve which proved to be metastatic tumor from a silent renal cell carcinoma. 


roentgenogram in 28.5 per cent, within 3 
minutes in an additional 48.5 per cent, and 
at 45 minutes in an additional 11.5 per 
cent. Therefore, 77 per cent of all pediatric 
patients had transit times of 30 minutes or 
less and 88.5 per cent had transit times of 
45 minutes or less. Six of the 15 cases with 
transit times of one hour or more were cases 
of either malabsorption syndromes or mal- 
rotation. 

The presence of gastric retention did not 
seem to correspondingly increase the transit 
time in infants and children, as long as some 
barium left the duodenum. The high in- 
cidence of segmentation and flocculation of 
barium in the small bowel of infants and 
young children was decreased with the use 
of finely pulverized barium (micropaque) 
and was further reduced with the use of 
neostigmine. This was particularly evident 
in the group between 2 and 8 years o7 age 
and is believed to be related to the faster 


transit time. However, except for this de- 
creased segmentation and flocculation, the 
poor mucosal fold detail present in infants, 
especially in the first few months of life, 
was not appreciably altered by neostigmine 
or micropaque. In children 9 or more vears 
of age, the use of micropaque alone was 
found sufficient to produce a small bowel 
pattern essentially adult in character. 


DISCUSSION 


Neostigmine produces an increased mo- 
tility of the barium meal, as well as an 
increased tonus of the individual small 
bowel loops as demonstrated roentgeno- 
graphically. usually producing uninter- 
rupted filling of the entire small intestine 
from duodenum to colon within one hour 
of its injection (Fig. 14). We have found 
that use of neostigmine allows a reliable 
evaluation of the small bowel with respect 
to all disease processes which may be en- 
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Fic. 2. Use of neostigmine aids detection of 
unsuspected small bowel disease. Character- 
istic patterns of small bowel pathology are 
not obscured. (4) Abnormal distal ileum 
(arrows) in a patient with regional enteritis. 
Several sinus tracts (arrow with dot) and a 
skip area (arrow with cross) are present 
more proximally. (B) Abnormal small bowel 
loops following radiation treatment for 
carcinoma of the cervix. (C) Roentgenogram 
3 hours after the injection of neostigmine 
showing an abnormal small bowel pattern in 
a patient with protein-losing enteropathy. 
Neostigmine does not affect motility in this 
and similar states, such as sprue, in which 
prolonged transit time 1s of diagnostic sig- 
nificance. 


-ountered there (Fig. 2, 4, B and C). Since B and C). Generalized bowel disease strik- 
-he contracted bowel loops can be easily ingly changes the normal pattern (Fig. 48). 
‘ollowed, localized abnormal areas can be | Neostigmine, furthermore, significantly de- 
nore readily identified (Figs. 1B and 3, 4, creases the segmentation and flocculation in 
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Fic. 3. Use of neostigmine facilitates recogni- 
tion of localized areas of disease. (4) Roent- 
genogram 15 minutes after neostigmine 
showing an annular carcinoma of the proxi- 
mal jejunum (arrow). The small bowel pat- 
tern 1s normal distal to the tumor and there 
is entrance of barium into the cecum at this 
time. (5) Fifteen minute roentgenogram 
showing dilated jejunum proximal to a 
partially obstructing carcinoma (arrow) with 
a small amount of barium distal to the 
tumor. (C) Carcinoid tumor (arrow with 
cross) in the distal ileum in a r$ minute 
roentgenogram. More proximally (arrows) 
there is a segment of abnormal ileum result- 
ing from infiltration of the mesentery by 
tumor. 
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Fic. 4. Neostigmine is valuable in studying the small bowel in the pediatric age group. (4) Normal small 
bowel in a roentgenogram taken 30 minutes after injection of neostigmine in a one year old patient. There 
is decreased segmentation and flocculation and the small bowel pattern closely approximates that of an 
adult. (B) Forty-five minute roentgenogram of a one year old child with celiac disease showing the ab- 
normal small bowel pattern. (C) Roentgenographic demonstration of ascariasis within the small bowel of 
a patient with a large, palpable abdominal tumor. (D) Thirty minute roentgenogram of a 5 year old 
boy with a large omental cyst in the right upper quadrant. The duodenum and ureter are not displaced. 
The small bowel which maintains its normal pattern is displaced. 
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normal infants and young children (Fig. 
44). The accelerated transit time associ- 
ated with neostigmine was of particular 
value in the rapid evaluation of malrotation 
and abdominal masses in the pediatric age 
group (Figs. 4, C and D). In the former 
condition the position and mobility of the 
cecum are often more important roentgeno- 
graphically in the diagnosis than is the 
location of the duodenum and proximal 
small bowel. 

Fluoroscopy and spot roentgenography 
of areas of interest as noted on conven- 
tional roentgenograms are not precluded by 
this technique. Gastric emptying stimu- 
lated by neostigmine makes re-examination 
of suspicious areas of the stomach or duo- 
denum quite feasible during the same upper 
gastrointestinal tract examination, obviat- 
Ing recourse to repeat study another day. 
The injection of neostigmine is simple and 
painless. Its cost is less than that of a 
single roentgenogram. The technique lends 
itself quite readily to use in both small and 
large volume practice as an integral part of 
routine roentgen examination of the upper 
gastrointestinal tract. 

Based on our findings in the studies de- 
scribed above, all patients having upper 
gastrointestinal tract examination in our 
department are routinely given neostig- 
mine in the dosage described. In adults, we 
now routinely obtain roentgenograms of the 
abdomen 15 minutes and, if necessary, at 
hourly intervals after injection of neostig- 
mine. Rarely is it necessary to obtain a 
roentgenogram later than one hour after 
injection. In the pediatric age group, fol- 
lowing injection of neostigmine, roentgeno- 
grams of the abdomen are routinely ob- 
tained every 1 5 minutes for one hour and as 
judged necessary thereafter until the bar- 
ium has entered the cecum. 

Neostigmine has now been used routinely 
In Over 10,000 upper gastrointestinal tract 
examinations with essentially no untoward 
results. A few patients complained of 
cramping. One patient developed perspira- 
tion, vomiting, and brachycardia which 
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were promptlv relieved by the injection of 
1/150 gr. of atropine. The only patients 
not given neostigmine are those in whom 
there are clinical. contraindications to its 
use, such as intussusception, volvulus, com- 
plete intestinal obstruction, perforation, or 
peritonitis.*:!’ The one additional precau- 
tion practiced is refraining from use of neo- 
stigmine in patients with a history of recent 
myocardial infarction. It is important to 
recognize that an intact neuromuscular 
system of intestinal innervation is a pre- 
requisite for adequate responses of the 
bowel to neostigmine. Our observations 
confirm those of others! that motility 
will not be increased in advanced sprue and 
neuromuscular disorders of the small in- 
testine. Also, patients receiving antispas- 
motic medication or patients who are 
severely nauseated have demonstrated de- 
creased motility and transit time. 


SUMMARY 


The subcutaneous injection of neostig- 
mine methylsulfate in the dosages de- 
scribed has been successfully used in over 
10,000 roentgen examinations of the upper 
gastrointestinal tract. It has provided by its 
action of increasing small bowel tonus and 
motility a safe, accurate, and reliable 
method of routinely studying the entire 
small intestine in adults and children. 


Alexander R. Margulis, M. D. 

The Edward Mallinckrodt 
Institute of Radiology 

£10 South Kingshighway 

St. Louis, Missouri 
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METASTATIC TUMOR OF THE SMALL INTESTINE* 


THREE CASES PRESENTING UNUSUAL CLINICAL AND 
ROENTGENOGRAPHIC FINDINGS 


By PETER M. TILLOTSON, M.D., and R. GORDON DOUGLAS, Jr., M.D.f 


NEW YORK, NEW YORK 


LTHOUGH diseases of the small in- 
testine including primary tumors are 
extensively described in the literature,*- 
103121517 the authors have found little in- 
formation about metastatic lesions of the 
small bowel,-*7-935:4 particularly in pa- 
tients who are not known to have a primary 
malignancy and who seek medical atten- 
tion because of abdominal symptoms sug- 
gesting severe disease of the small in- 
testine. Three patients with unsuspected 
extensive metastatic lesions of the small 
bowel have recently been studied at The 
New York Hospital. These patients pre- 
sented confusing and unusual clinical and 
roentgenographic findings. 


REPORT OF CASES 


Case 1. (Fig. 1, 4 and B). This 62 year old 
white male was admitted to The New York 
Hospital because of hemoptysis. He had been a 
heavy cigarette smoker. He denied weight loss, 
fever or gastrointestinal complaints. The 
physical examination was unremarkable. 

A chest roentgenogram (Fig. 14) showed a 
round soft tissue mass in the left lower lobe 
compatible with a bronchogenic carcinoma. 

At thoracotomy there was a tumor. mass at 
the junction of the left upper and lower lobes. 
A left pneumonectomy was done and the 
pathologic diagnosis was carcinoma of the 
lung. Hilar lymph nodes were free of tumor. He 
did well postoperatively and was discharged. 

The patient was readmitted 5 months later 
with a 2 week history of a constant right ab- 
dominal dull ache associated with 4 to 6 dailv 
soft to liquid bowel movements. On physical 
examination there was abdominal guarding 
and a I5 cm. tender mass in the right lower 
quadrant of the abdomen. 

Laboratory examination showed a hemo- 
globin of 8.6 gm. per cent and a normal white 
blood cell count. Four stools were guaiac nega- 


tive. Roentgenographic studies of the colon, 
esophagus and stomach were normal. A small 
bowel series (Fig. 18) revealed matting to- 
gether of loops of ileum and marked dilatation 
of at least two ileal segments suggesting ob- 
struction. There appeared to be extraluminal 
barium in an abscess cavity. The clinical and 
roentgenographic impression was regional en- 
teritis with an abscess. 

Atlaparotomv there was a mass in the mesen- 
tery of the ileum which caused partial small 
bowel obstruction. The involved mesentery and 
small bowel were resected. Gross examination of 
the specimen revealed a 12 cm. tumor mass in 
the mesentery of the ileum. The tumor had a 
large necrotic center which freely communi- 
cated with two loops of ileum. Morphologically, 
it was similar to the one which had previously 
been removed from the left lung. The patient 
died 3 months later. 


Case rr. (Fig. 2, Æ and B). This was a 49 
year old white female admitted to The New 
York Hospital because of dysphagia and diar- 
rhea. Four years previously she had a right 
radical mastectomy for carcinoma of the breast. 

Eight months prior to the present admission, 
she began to have abdominal cramps and diar- 
rhea about 3 hours after each meal. She also 
noted progressive dysphagia at first with solid 
foods and later with liquids. She had lost 58 
pounds. 

Besides signs of obvious weight loss and a 
right radical mastectomy, positive physical 
findings were limited to the abdomen. There 
was a 5X7 cm. firm, smooth, easily movable, 
tender mass in the right lower quadrant of the 
abdomen. 

Complete blood count and urinalysis were 
normal. A stool guaiac test was negative. A chest 
roentgenogram was normal. Esophagoscopy re- 
vealed a cobblestone appearance of the esoph- 
ageal mucosa at 33 cm. and biopsy showed only 
chronic esophagitis. An esophagram showed 
some spasm of the distal esophagus with intact 


* From the Departments of Radiology and Medicine, The New York Hospital —Cornell Medical Center, New York, New York. 
T Assistant Resident in Medicine, The New York Hospital—Cornell Medical Center, New York, New York. 


702 


Vor. 88, No. 4 Metastatic Tumor of the Small Intestine 703 


Pe 





Fic. 1. Case 1. Bronchogenic carcinoma in a 62 year old male with subsequent metastatic involvement of the 
terminal ileum. (A) Frontal teleroentgenogram of the chest showing a 4 cm. peripheral bronchogenic 
carcinoma in the left lower lung field. (B) A conventional study of the small bowel (1 hour delay) showing 
areas of dilatation, constriction and extensive destruction of several loops of ileum. There is a collection of 
extraluminal barium within a necrotic tumor mass involving the mesentery and ileum. The terminal ileum 
appeared normal on subsequent roentgenograms. 





Fic. 2. Case 11. Metastatic involvement of almost the entire gastrointestinal tract in a 49 year old woman who 4 
years previously had a right radical mastectomy for carcinoma. (A) A barium enema study with ileal reflux 
showing rigidity and irregularity of the walls of the right colon. The visualized ileum shows blunting and 
thickening of the valvulae conniventes. The loops of ileum do not fill out well and are abnormally separated. 
(B) A 4 hour small bowel study showing similar changes in the ileum and right colon. There are several 
hair-like projections of barium from the wall of the right colon suggesting ulceration. 
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Fic. 3. Case ur. Metastatic involvement of the ileum 
in a 50 year old woman with primary carcinoma of 
the sigmoid colon. An 8 hour delayed small bowel 
study showing narrowing of the terminal ileum. 
Proximal loops of ileum are abnormally separated 
and irregularly dilated. 


mucosa. The stomach and duodenum were un- 
remarkable. A barium enema with ileal reflux 
(Fig. 24) and a small bowel series (Fig. 28) re- 
vealed diffuse disease of the terminal ileum 
and right colon up to the hepatic flexure. There 
was rigidity, narrowing, shaggy borders and 
some exaggeration of the mucosal markings in 
both the colon and ileum. A diagnosis of ileoco- 
litis or lymphoma was made. In addition, there 
appeared to be unrelated obstruction or spasm 
of the esophagogastric junction. 

At laparotomy there was abdominal car- 
cinomatosis. The serosal surfaces of the stom- 
ach, small intestine and right colon were 
covered with metastatic nodules. The eso- 
phagogastric junction and terminal ileum were 
fixed and extensively involved with metastatic 
tumor. A biopsy confirmed the diagnosis of 
metastatic tumor similar in morphology to the 
primary breast lesion. Following surgery she 
gradually deteriorated and died 25 days after 
operation. Autopsy was refused. 


Case ut. (Fig. 3). This £6 year old white fe- 
male was admitted to The New York Hospital 
because of crampy abdominal pain, anorexia, 
nausea and vomiting, fever, a 12 pound weight 
loss and diarrhea of 3 weeks’ duration. Positive 
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physical findings were limited to the abdomen 
where there was moderate periumbilical tender- 
ness on deep palpation and an ill defined mass 
in the right lower quadrant. The complete blood 
count and urinalysis were normal. Four stool 
gualac tests were negative. Proctoscopy to 12 
cm. was normal. A chest roentgenogram was 
normal. A barium enema study and a small 
bowel series (Fig. 3) showed narrowing of the 
last 10 cm. of terminal ileum. The ileum proxi- 
mal to the narrowed segment was mildly dilated 
with abnormal separation of multiple loops of 
small bowel. Regional enteritis was thought to 
be the best diagnostic possibility. 

Because of progressive mechanical small 
bowel obstruction, a laparotomy was done. 
There were 2 areas of dense adhesions about the 
ileocecal valve and terminal ileum. The terminal 
ileum was resected and the ileal wall was found 
to be markedly thickened, producing almost 
complete occlusion of the lumen. The mucosa 
appeared intact. Microscopic examination re- 
vealed mucus-producing adenocarcinoma in 
the wall of the terminal ileum thought to be 
metastatic. Postoperatively, the patient did 
well for one month but then was readmitted be- 
cause of sigmoid obstruction. A second laparo- 
tomy revealed a primary obstructing adeno- 
carcinoma of the sigmoid colon identical to that 
found earlier in the ileum. 


CLINICAL DISCUSSION 


These 3 patients presented similar prob- 
lems in diagnosis. In Case 1 and Case 11 the 
past history of primary neoplasm was 
known; yet the clinical findings on subse- 
quent admission suggested inflammatory 
disease or lymphosarcoma of the small 
bowel. Abdominal exploration was per- 
formed in Case 1 because of suspected ab- 
scess and in Case r1 because of intractable 
dysphagia and a mass in the right lower 
quadrant of the abdomen. In Case ri there 
was no previous history of malignancy and 
the finding of extensive metastatic disease 
at laparotomy was also unexpected. The 
primary lesion in Case 111 (sigmoid colon) 
was not found until one month after the 
initial laparotomy. The clinical picture of 
fever, colicky abdominal pain, diarrhea, 
and a right lower quadrant mass and the 
roentgenographic picture of diffuse small 
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bowel disease was present in each case. The 
usual differential diagnosis considered was 
regional ileitis or malignant lymphoma. 
Hypoplastic ileocecal tuberculosis, actino- 
mycosis, sprue and endometriosis seemed 
less likely from the roentgenographic pic- 
ture. Also, the extent of the disease seemed 
to rule out primary small bowel tumor, al- 
though malignant carcinoid may present in 
this fashion. 

The clinical evaluation and differential 
diagnosis of small bowel disease have been 
clearly defined in the literature, but no 
mention is made of metastatic tumors pre- 
senting the clinical picture seen in these 
patients. An important differential clinical 
point in these 3 cases of metastatic disease 
was guaiac negative stools suggesting lack 
of mucosal destruction and ulceration. 
However, mention is made in the litera- 
ture that metastatic melanoma to the small 
bowel frequently is associated with gastro- 
intestinal bleeding.^!* Rectal bleeding is 
much more likely to occur in regional enter- 
itis or lymphosarcoma. 

Raiford! reviewed 50 cases of metastatic 
tumor to the small bowel. Most of the 
primary tumors were infradiaphragmatic. 
Only 5 cases were supradiaphragmatic. In 
addition most cases had multiple involve- 
ment of the small bowel and only 15 cases 
had isolated involvement of the ileum. It 1s 
of interest that 2 of our primary tumors 
were supradiaphragmatic. We propose that 
metastatic tumor to the small bowel should 
be added to the list of diagnostic possibil- 
ities of patients presenting the clinical pic- 
ture described, particularly if the past 
history of neoplastic disease 1s positive. 


ROENTGENOGRAPHIC DISCUSSION 


The serial barium examination of the 
intestine is of great importance in the detec- 
tion and proper evaluation of primary and 
secondary disease of the gastrointestinal 
tract. However, there are many pitfalls 
since the changes in a specific disease may 
be very subtle or so extensive and destruc- 
tive that one cannot sift out the usual diag- 
nostic points in favor of a particular lesion. 
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The purpose of this paper is to add another 
differential possibility, metastatic tumor, 
which may be so extensive and protean in 
its roentgen manifestations that it 1s easily 
confused with chronic inflammatory disease 
or lymphosarcoma. In Cases 1 and H the 
most likely diagnostic possibility was lym- 
phosarcoma, each case having various com- 
binations of the findings of abscess forma- 
tion, spreading of loops of small intestine, 
segmental constriction and proximal dilata- 
tion, pressure defects and intraluminal fill- 
ing defects. Case m1 had constriction of the 
terminal ileum suggesting regional ileitis. 
It does not seem possible roentgenographic- 
ally to make a specific diagnosis of metasta- 
tic tumor of the small bowel, but this should 
be a differential consideration in diffuse 
small bowel disease. Lack of mucosal de- 
struction would seem to favor metastatic 
disease over regional enteritis or lymphoma 
since metastases chiefly involve the serosal 
and muscular layers of the small bowel 
wall.':? 


SUMMARY AND CONCLUSION 


Three patients are presented who had 
clinical and roentgenographic findings sug- 
gesting inflammation or lymphoma of the 
small bowel. At surgery they were found to 
have metastatic disease from the lung, 
breast, and sigmoid colon. The possibility 
of diffuse metastatic involvement should be 
considered in the differential diagnosis of 
small bowel disease, particularly in patients 
with a past history of a malignancy regard- 
less of its origin or the lapse of time between 
initial surgery and subsequent gastroin- 
testinal complaints and roentgenographic 
changes. Intact intestinal mucosa and 
gualac negative stools are important differ- 
ential points favoring metastatic disease. 
Peter M. Tillotson, M.D. 


£25 East 68th Street 
New York 21, New York 
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ROENTGEN DIAGNOSIS OF APPENDICO- 
COLIC FISTULATION* 


By PETER C. CONLON, M.D., and JULIAN R. LEWIN, M.D. 


PITTSBURGH, PENNSYLVA NIA 


N SPITE of efforts to facilitate the early 

diagnosis and surgical treatment of acute 
appendicitis, abscess formation continues 
to be a common complication. In most cases 
of appendiceal abscess the clinical diagnosis 
is evident and roentgenologic investigation 
is not considered helpful or necessary ; how- 
ever, occasionally, when the diagnosis 1s in 
doubt, roentgenologic study is requested. 
Usually such investigation is limited to 
plain roentgenograms of the abdomen, but, 
at times, contrast studies of the small or 
large bowel are performed. Under such cir- 
cumstances the radiologist most frequently 
encounters extrinsic pressure deformities of 
the cecum or terminal ileum on barium 
enema examination, presumptive corrobo- 
ration of appendiceal abscess formation.’ 
In rare circumstances the actual appendi- 
ceal abscess becomes opacified through fill- 
ing via fistulae connecting the appendiceal 
abscess to the large bowel. Reports of fistu- 
lae of this nature are sparse in the Amer- 
ican medical literature. Dale described a 
single case of appendiceal-sigmoid fistula- 
tion. River and Gradinger reported an 
appendico-colic fistula examined roent- 
genologically but not diagnosed preopera- 
tively.? In this latter case, fistulation had 
occurred between the appendiceal abscess 
and ascending colon. 

In the 2 cases to be reported, appendico- 
colic fistulation was diagnosed by barium 
enema study preoperatively. In one case 
fistulation occurred between the appendi- 
ceal abscess and the sigmoid colon, and in 
the other, between the abscess and the 
ascending colon. 


REPORT OF CASES 


Case 1. R. M., a 53 year old male, was ad- 
mitted on April 27, 1959 with a history of ab- 
dominal pain of 12 hours’ duration. The pain 


had begun in the epigastrium and had become 
generalized throughout the abdomen. There 
was nausea but no vomiting. The abdomen was 
distended and rigid and there was generalized 
rebound tenderness. Peristalsis was diminished. 
The white blood cell count was 7,500 with 85 
per cent neutrophils. The temperature was 
102.6°F., pulse 100, and respiration 20. Plain 
roentgenograms of the abdomen suggested a 
paralytic ileus without localizing signs. There 
was no evidence of free air in the peritoneal 
cavity. The provisional clinical diagnosis was 
that of peritonitis due to perforated appendix or 
peptic ulcer. Treatment was conservative with 
gastric suction, parenteral feeding, and anti- 
biotics with gradual improvement. A subse- 
quent cholecystographic study was negative as 
was an upper gastrointestinal series. On May 
12, 1959, the initial barium enema examination 
was performed. At fluoroscopy an extraluminal 
barium collection appeared during the filling of 
the sigmoid colon. This barium collection (Fig. 
1) measured about 6 cm. in diameter. Its origin 
from the sigmoid colon appeared obvious (Fig. 
2). Several diverticula were demonstrated at a 
higher level in the postevacuation study (not 
illustrated). The presumption was, therefore, 
that the extraluminal barium collection repre- 
sented an abscess secondary to a perforated 
colonic diverticulum. Although the vermiform 
appendix was opacified, its abnormality was 
not appreciated at the time of the initial barium 
enema study. Retrospectively, however, it was 
noted that it was directed medially, appeared 
straightened, and that its lumen was narrowed, 
particularly at the base where there was an as- 
sociated concave defect of the cecum. The tip 
approximated the extravasated barium collec- 
tion communicating with the sigmoid (Fig. 3). 
The patient was continued on conservative 
management and discharged on May 20, 1959. 
A follow-up contrast examination of the colon 6 
weeks later demonstrated a satisfactory altera- 
tion. The extraluminal collection and fistula 
arising from the sigmoid colon were no longer 
visualized. At the site of this former disease 


* From the Department of Radiology, Mercy Hospital, Pittsburgh, Pennsylvania. 
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Fic. 1. Case 1. Initial barium enema examination 
showing extraluminal extravasation (appendiceal 
abscess) medial to sigmoid. 


process, there was noted only a localized shal- 
low indentation of the medial wall of the colon. 
On this occasion, the vermiform appendix was 
again opacified and not partially obscured by 
ileal filling so that its abnormal position and 
configuration were more obvious. A localized 
area of attenuation suggesting intramural 
edema was observed at the appendiceal base 
(Fig. 4). It was believed, therefore, that ini- 
tially the extraluminal collection adjacent to 
the sigmoid actually represented an appendiceal 
abscess which had ruptured into the descending 





Fic. 2. Case 1. Spot roentgenogram of sigmoidal re- 
gion demonstrating fistula between appendiceal 
abscess and sigmoid. 
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liG. 3. Case i. Magnified view of cecal-appendiceal 
area. Left arrow points to luminal narrowing of 
base of vermiform appendix (partially obscured by 
terminal ileum) and concave deformity of cecum. 
Right arrow points to tip of appendix adjacent to 
appendiceal abscess. 


colon creating an appendico-colic fistula. In the 
interval between the two investigations, the 
abscess had apparently drained into the sig- 
moid colon with spontaneous healing of both it 
and the fistula, although continued roentgen 
evidence of appendiceal inflammation ap- 
peared to persist. Clinically, however, the 
patient improved and was discharged in June, 
1959. 

The patient was readmitted on September A 
1959 because of recurrent abdominal pain. Ex- 
ploratory laparotomy performed 6 days later 
revealed the vermiform appendix to be dis- 
tended in its mid-portion and to be bound down 
retrocecally to the root of the mesentery. A 
retrograde appendectomy was performed. No 
evidence of abscess formation was noted in the 
abdomen. The final pathologic diagnosis was 
acute suppurative appendicitis. The patient 
made an uneventful recovery and was 


ri 


charged on September 28, 1959. 


dis- 


Case rr. A. N., a 65 year old male, was trans- 
ferred from another hospital with a provisional 
diagnosis of neoplasm of the cecum on August 
22, 1961. Five weeks before admission this pa- 
tient had experienced acute colicky right lower 
quadrant pain which reached its maximum 
severity after 2 days. Suddenly, there was com- 
plete relief from the pain for one day and since 
that time only intermittent and relatively mild 
pain had been present. Constipation accom- 
panied the onset of the pain, and persisted for 3 
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Fic. 4. Case 1. Barium enema, postevacuation study 
6 weeks later. Appendiceal abscess is no longer 
demonstrable. Note medially directed, angular, 
stiffened appendix with persistent evidence of 
narrowing at base (arrow) and adjacent cecal de- 
formity. 


days; since then bowel action had been normal. 
Although anorexia was present, there was no 
melena, vomiting nor significant weight loss. At 
the time of admission, abdominal examination 
showed no evidence of distention or abnormal 
mass. There were no areas of tenderness to pal- 
pation. Rectal and sigmoidoscopic examina- 
tions were negative. Temperature was 98.6°F., 
pulse 84, and respiration 20. The white blood 
cell count was 7,725 with 74 per cent neu- 
trophils. Barium enema examination revealed 
contrast material to pass freely through the 
colon as far as the upper part of the ascending 
colon where extravasation occurred into an 1r- 
regularly shaped cavity on the medial aspect of 
the colon. The cavity measured approximately 
8X6 cm. and showed no variation in outline. It 
was located posteriorly and appeared fixed, the 
ascending colon and cecum moving freely over 
it (Fig. 5). The fistulous communication be- 
tween it and the colon was easily visualized 
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Fic. 5. Case 11. Barium enema examination showing 
extraluminal extravasation (appendiceal abscess) 
arising medial to ascending colon. 


roentgenographically (Fig. 6). The cecum filled 
well and showed no evidence of neoplasm. In 
the region of the extravasated barium there was 
a slight serrated concavity on the medial wall 
of the ascending colon, suggesting extrinsic 
pressure. On the postevacuation roentgeno- 
gram, the terminal ileum filled well and showed 





Fic. 6. Case 11. Spot roentgenogram demonstrating 
fistula between appendiceal abscess and ascending 
colon. 
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7. Case 11. Magnified view of appendiceal area 


Fic. 
showing shallow concave impression on cecum and 
intraluminal barium within the edematous base of 
the vermiform appendix. 


no evidence of fistulation or other connection 
with the cavity. One roentgenogram demon- 
strated a shallow concave impression on the 
cecum with a small collection of barium ad- 
jacent to it. This was interpreted as being a 


small fleck of barium in the edematous base of 


the appendix (Fig. 7). The remainder of the 
appendix was not visualized. The roentgen 
diagnosis of a retrocecal appendiceal abscess 
with secondary rupture into the ascending 
colon was made. Following a short period of 
conservative treatment, operation was car- 
ried out on August 28, 1961. Laparotomy dis- 
closed the cecum to be firmly adherent to the 
parietal peritoneum. The appendix was retro- 
cecal in position, angulated, and had previously 
perforated at the convexity of the angulation. 
There was marked inflammatory reaction and 
fibrosis in this area, and a small abscess cavity 
was found which contained white fluid. The 
Huid was negative on culture. No other ab- 
normality was noted in the abdomen. The ap- 
pendix was removed and the abscess drained. 
The patient made an uneventful recovery and 
was discharged symptom free on September 9, 
1961 


DISCUSSION 


The roentgenologic diagnosis of appen- 
dico-colic fistulation, while rarely en- 
countered, is easily made providing the 
possibility is kept in mind. Although such 
fistulation could conceivably occur into 
any section of the alimentary tract, it is 
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areas to be attected are the ascending and 
sigmoidal portions. Retrocecal positioning 
of the vermiform appendix obviously pre- 
disposes to localization of abscess forma- 
tion and subsequent fistulation into re- 
gional structures. Evacuation of the con- 
tents of appendiceal abscess into the colon 
at the time of fistulation would appear to 
explain the sudden relief of pain, subse- 
quent mild symptoms, and absence of 
leukocytosis. 

Although the discovery of an abscess and 
an associated fistula into the ascending 
colon is likely to lead to consideration of 
the appendix as a possible site of origin, a 
similar involvement of the sigmoid colon, 
as in Case 1, may be difficult to assess 
etiologically. How sei, in both cases, two 
features were helpful 1 In incriminating the 
appendix as the site of original disease. 
First, there was no apparent primary 
colonic disease likely to lead to fistulation. 
Although several small diverticula were 
present in the descending colon in Case 1, no 
definite evidence of diverticulosis was 
present in the sigmoid area. Secondly, 
changes were visualized in the vétmiform 
appendix itself. It is interesting that in both 
cases the appendix was visualized either 
completely or in part, and its appearance 
and that of the cecum showed certain sim- 
ilarities. A concave filling defect of the 
cecum at the site of attachment of the ap- 
pendix was observed. In addition, the 
proximal part of the appendix outlined by 
contrast material appeared narrowed. The 
attenuation of the vermiform appendix was 
apparently attributable to intramural ede- 
ma. When the appendix was almost com- 
pletely opacified (Case 1), it appeared 
straightened and fixed with its tip directed 
toward the fistulated area adjacent to the 
sigmoid colon, 

It is suggested that a careful scrutiny 
of the appendix be made in a search for 
roentgenologic evidence suggesting the 
presence of appendico-colic fistulation 
whenever extravasation of barium from 
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the colon is encountered and no other ob- 
vious colonic pathology is present. 


SUMMARY 


Two cases of appendico-colic fistula di- 
agnosed preoperatively have been pre- 
sented. In both cases extra-alimentary 
extravasations of contrast medium were 
encountered on barium enema studies. 
These communicated in one instance with 
the sigmoid colon and in the other with the 
ascending colon. In both cases, a careful 
scrutiny of the appendiceal area afforded 
indication that the source of abscess forma- 
tion most likely arose initially as a result of 
acute retrocecal appendicitis with rupture, 


Appendico-Colic Fistulation 


711 


abscess formation, and subsequent fistula- 
tion into the large bowel. 


Julian R. Lewin, M.D. 
Department of Radiology 
Mercy Hospital 

Pittsburgh 19, Pennsylvania 
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METASTASES TO THE GASTROINTESTINAL TRACT 
FROM MALIGNANT MELANOMA* 


By HAROLD POMERANTZ, M.D., and HAROLD N. MARGOLIN, M.D. 


CINCINNATI, OHIO 


HE tendency of malignant melanoma 

to metastasize widely is responsible 
for a variety of clinical and roentgen mani- 
festations. The primary tumor frequently 
remains inconspicuous even though evi- 
dence of metastatic disease may be quite 
apparent. Metastatic involvement of the 
gastrointestinal tract by this tumor is not 
rare. It may be manifested clinically by in- 
testinal hemorrhage or obstruction. The 
following cases are presented to demon- 
strate some of the features of metastatic 
melanoma in the stomach and small intes- 
tine, with emphasis on a roentgen finding 
which may aid in its diagnosis. 


REPORT OF CASES 


Case 1. This $4 year old white male was ad- 
mitted to the Cincinnati Veterans Administra- 
tion Hospital on April 19, 1961. He was refer- 
red because of epigastric and right upper 
quadrant pain and weight loss of go pounds dur- 
ing the previous 2 months. 

A malignant melanoma had been removed 
from his left shoulder 23 years earlier. During 
the 5 months prior to admission, he had noted 
recurrent episodes of abdominal pain, occa- 
sional hemoptysis and melena, and progressive 
left-sided weakness. More recently, a non- 
tender mass appeared in the left axilla. 

Physical examination showed a mentally con- 
fused man with normal vital signs. Bronchial 
breath sounds were heard at the base of the 
right hemithorax. Examination of the abdomen 
revealed hepatomegaly and epigastric tender- 
ness. Rectal examination was normal. A num- 
ber of hard subcutaneous nodules were dis- 
tributed over the left forearm, the thorax, and 
the abdomen. A large nontender lymph node 
was palpable in the left axilla. Expressive 
dysphasia, generalized left-sided weakness with 
flaccid paralysis of the left lower extremity, 
positive Babinski and Hoffmann signs on the 


left, and left-sided hypalgesia distributed over 
L4 to St were noted. 

Positive laboratory findings included a hema- 
tocrit of 34 per cent, hemoglobin 10.7 gm., 
stool guaiac 4 plus, and urine melanin 3 plus. 

Roentgen Findings. Chest examination re- 

vealed a large nodular lesion in the right lower 
lobe, interpreted as a metastasis. Upper gas- 
trointestinal and small bowel series demon- 
strated multiple filling defects in the stomach 
and duodenum. Many showed a large central 
collection of barium, thought to indicate 
ulceration (Fig. 1, 7 and B; and 2). Less numer- 
ous polypoid defects were present in the je- 
junum and ileum, some of which also appeared 
ulcerated. In addition, a large polypoid mass 
was seen in the second portion of the duodenum 
and in the jejunum. 
+ Biopsy of several of the subcutaneous nodules 
showed malignant melanoma. The patient's 
status deteriorated rapidly and he expired on 
the twenty-second hospital day. 

Autopsy. There were widespread metastases 
involving the lower lobe of the right lung, myo- 
cardium, pleura, thyroid, liver, gallbladder, 
pancreas, left testis, adrenals, numerous lymph 
nodes, cerebrum, and gastrointestinal tract. 
There were numerous serosal and mucosal 
lesions in the stomach, duodenum, jejunum, 
and ileum. The mucosal lesions were, for the 
most part, well-circumscribed sessile nodules, 
some of which contained a large central depres- 
sion. This represented ulceration in some and 
central umbilication with intact mucosa in 
others. Each neoplastic nodule appeared to ex- 
tend into the muscular layer. There was an 
intussusception in the upper ileum, 9 cm. in 
length, with a large leading tumor mass. No 
lesions were found in the large intestine. Micro- 
scopic sections of the tumor nodules revealed 
malignant melanoma. 


Case 11. This 30 year old white male was first 
admitted to the Jewish Hospital in October, 
1957, with a pigmented lesion of the skin of 


* From the Departments of Radiology, Veterans Administration Hospital and The Jewish Hospital, and the University of Cincinnati 
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Fic. 1. Case 1. (4) Bulls-eye lesions of duodenal bulb (arrow). (B) Double contrast profile appearance of 
ulcerated lesions (upper arrows). Compare with Figure 4, B and C. Note additional nonulcerated polypoid 
lesions and intramural defect on the small bowel (lower arrow). 


the midportion of the calf of the right leg, 3 
cm. in diameter. It was excised widely and his- 
tologically revealed malignant melanoma. He 
was again admitted in October, 1958, with re- 
currence at the site of the previous operation 
and a second excision was performed. Malig- 
nant melanoma was again demonstrated. In 
April, 1960, a right supracondylar amputation 
and radical groin dissection were carried out for 
metastases. Tests for melanin in the urine were 
positive at this time. 

In November, 1960, he was readmitted with 





Fic. 2. Case 1. Bulls-eye lesions of the 
duodenum and stomach. 


a history of 15 pound weight loss, weakness, 
anorexia, and diffuse abdominal pain some- 
times relieved by food ingestion. The physical 
examination was nonrevealing except for evi- 
dence of pallor and weight loss. The red blood 
cell count was 3.26 million, the hemoglobin 7.8 
gm. Stools were positive for occult blood. 
Roentgen Findings. Examination of the chest 
many metastatic nodules in both 
lungs. The upper gastrointestinal and small 
bowel series revealed numerous filling defects 
in the stomach and the small bowel. Several 
contained large collections of barium which 
were thought to represent ulcerations (Fig. 3). 
Clinical Course. In. January, 1961, the pa- 


disclosed 





l'1G. 3. Case 11. Ulcerated and nonulcerated polypoid 
lesions of the stomach. Note the bulls-eye lesion in 
the descending duodenum. 
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tient was re-admitted because of extreme weak- 
ness, nausea and vomiting. Chest roentgeno- 
grams taken at this time showed an increase in 
the number of metastatic pulmonary lesions. 
Upper gastrointestinal and small bowel series 
again revealed multiple filling defects, some 
with central ulceration. He expired at home 
in June, 1961. No autopsy was obtained. 


Case irt. This 32 year old white male was ad- 
mitted to the Cincinnati Veterans. Administra- 
tion Hospital in December, 1961. He had been 
followed in the outpatient department of an- 
other hospital because of upper abdominal 
pain, vomiting, the presence of subcutaneous 
nodules of the thorax, and an enlarged left 
axillary lymph node. Biopsies of the skin and 
axillary lymph node revealed malignant mela- 
noma. | 

Physical examination showed a chronically 
ill malnourished individual. Enlarged firm non- 
tender cervical, axillary, and inguinal lymph 
nodes were palpable. Several hard subcutane- 
ous nodules were scattered over the left hemi- 
thorax. The upper abdomen was tender and the 
liver was enlarged. 

Positive laboratory findings included a 
hemoglobin of 8.5 gm., hematocrit of 30 per 
cent, and red blood cell count of 3.26 million. 

Roentgen Findings. Chest roentgenograms re- 
vealed multiple bilateral pulmonary metas- 
tases and a pleural effusion on the right. Ex- 
amination of the gastrointestinal tract was not 
performed because of the patient's poor condi- 
tion. He expired on the tenth hospital day. 

Autopsy. There were widespread metastases 
involving the lung, peritoneum, retroperitoneal 
space, pancreas, adrenals, and numerous lymph 
nodes. Examination of the stomach showed the 
entire mucosa to be studded with numerous 
large well-delineated tumor nodules, the major- 
ity of which showed central ulceration. Other 
nodules revealed varying degrees of umbilica- 
tion without ulceration. Similar lesions were 
present in the duodenum. The jejunum and 
ileum contained numerous nodules, but none 
of these were either umbilicated or ulcerated. 
The colon was free of disease. Microscopic sec- 
tions of the nodules were consistent with ma- 
lignant melanoma. 


DISCUSSION 


The occurrence of multiple metastases in 
the stomach and intestines in patients with 
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malignant melanoma has been well-docu- 
mented.^2.53? The large bowel is usually 
entirely spared, as 1n the present cases. Ác- 
cording to Willis^ who collected 45 cases 
from the literature, the metastatic lesions 
in the intestines are found in decreasing 
number from the proximal to the distal 
portions of the affected gut. 

Pathologically, the metastatic tumors 
may be in the form of well-circumscribed 
round or oval nodules, plaques, or sessile or 
pedunculated polypoid masses. The nod- 
ules or plaques appear. to stem from sub- 
mucosal infiltration which may extend to 
the muscularis and mucosa, while the poly- 
poid lesions appear to arise in the mucosa 
itself. All these forms of lesions are com- 
monly found to coexist. Ulcerations, when 
present, are central and relatively large. 
Some nodules may be centrally umbilicated 
without actual ulceration. The formation 
of an enlarging pedunculated mass pro- 
Jecting into the bowel lumen may lead to 
intussusception. 

Melanomatous involvement of the stom- 
ach may be solitary or multiple.L3:457,11.12 
The case reports of gastric involvement in- 
dicate a predominance of ulcerating lesions. 


ROENTGEN FINDINGS 


Richman and Lipsay,” in their review of 
33 cases of gastrointestinal metastases 
from melanoma, including 2 of their own, 
emphasized the presence of polypoid gas- 
tric and intestinal filling defects. A num- 
ber of cases of solitary ulcerated gastric 
metastasis has been reported.!\*? Although 
polypoid lesions in the small intestine have 
been described, ulceration within them has 
not been previously mentioned. 

The most striking roentgen findings are 
the multiplicity of the lesions and the 
large collection of bartum within them. 
The latter often results in a “bulls-eye” or 
"target" appearance (Fig. 14; 2; and 3). As 
mentioned earlier, these may result from 
either ulceration or epithelialized umbilica- 
tion. Calderon, Ceballos and McGraw? 
demonstrated a gastric lesion with this ap- 
pearance which pathologically coincided 
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Fic. 4. (4) Bulls-eye images as they appear in the duodenum in the autopsy specimen of Case 1. The lumen 
was filled with barium. B and C are frontal and lateral projections of individually barium-coated lesions 
from the same specimen, demonstrating the gross morphology of the lesions shown in Figure 5. 


with a nonulcerated centrally umbilicated 
nodule. There is close correlation of the 
roentgen image with the gross morphology 
of the lesions seen in the autopsy specimens 


(Fig. 4, A-C; 5; and 6, 4-D). Because of 


the widespread metastatic involvement of 


neighboring viscera, extrinsic pressure de- 
rects on the intestinal tract are also com- 
mon. Intussusception may lead to partial 
or complete intestinal obstruction. 

Briefly stated, then, the gastrointestinal 
roentgen signs of metastatic melanoma 


Fic. 5. Case 1. Autopsy specimen of duodenum 
showing sessile nodular lesions some of which have 
a central ulceration while others do not (arrows). 


are: (1) multiple intraluminal and intra- 
mural defects, often presenting a bulls- 
eve or target appearance; (2) extrinsic 
pressure defects from involvement of ad- 
jacent organs; and (3) intussusception. 
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Fic. 6. Case iir. (4) Bulls-eye lesions of the stomach as shown in the specimen (black arrows). 
(B, C and D) Appearance of these lesions after barium coating (white arrows). 


DIFFERENTIAL DIAGNOSIS 

We consider the multiple bulls-eye or 
target lesions in the gastrointestinal tract 
to be highly suggestive of metastatic 
melanoma. Single lesions of this type may 
also be seen with such diverse entities as 
spindle cell tumor, lymphoma, aberrant 
pancreas, carcinoid, granuloma with eosino- 
phils, Kaposi’s sarcoma, and even car- 
cinoma. However, multiplicity of the tar- 
get lesions is rare among this group, ex- 
cept perhaps for Kaposi’s sarcoma. A case 
of Hodgkins’ disease with multiple bulls- 
eye lesions of the stomach has recently 
come to our attention. In melanoma the 
ulceration is rather large in relation to the 
over-all diameter of the lesion. The index 
of suspicion of melanoma is further in- 
creased if the lesions are distributed in 
both the stomach and small bowel. In a pa- 
tient with a known primary melanoma, the 
presence of bulls-eye gastrointestinal le- 


sions is pathognomonic of metastatic 


melanoma. 


SUMMARY 


Three cases of metastatic melanoma of 
the gastrointestinal tract are presented, 
and the clinical features and pathologic 
findings are briefly reviewed. Character- 
istic roentgen features are reported. Em- 
phasis 1s placed on the demonstration of 
multiple “‘bulls-eye” or "target" lesions. 
The differential diagnosis of these lesions 1s 
discussed. 


Harold Pomerantz, M.D. 
Department of Radiology 
Cincinnati General Hospital 
Cincinnati, Ohio 
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ESOPHAGEAL MONILIASIS* 


By JULES WEISS, M.D., and BERNARD S. EPSTEIN, M.D. 


NEW HYDE PARK, LONG ISLAND, NEW YORK 


ROLONGED use of antimicrobial and 

steroid therapy predisposes to dissemi- 
nated moniliasis by permitting overgrowth 
of the normal intestinal flora and by dimin- 
ishing the detense of the skin and mucous 
membranes against mycotic agents. The 
virulence of monilial infections has been 
enhanced by these mechanisms.’ 11:13-17 Eso- 
phageal moniliasis is a serious illness and 
unless identified and treated earlv can be 
progressive and fatal. However, when so 
recognized 1t may be relatively benign and 
reversal of symptoms can be achieved by 
adequate treatment.!?.!6 

Onlv 3 instances of esophageal candidi- 
asis showing diagnostic roentgenographic 
changes and verified at necropsy have been 
reported (see Table 1). An additional case 
report is presented: 


REPORT OF A CASE 


A 43 year old white female was first hospital- 
ized because of weakness, palpitation, and 
shortness of breath. She was in acute distress, 
and had marked pallor, stomatitis, and a huge 
necrotic ulcer on her hard palate. A clinical diag- 
nosis of acute leukemia was made. She was 
known to have had tuberculosis of the right 
upper lobe, treated with apparent success bv 
pneumothorax. Antileukemic treatment was be- 


gun with blood transfusions, steroids, together 


with antituberculosis therapy (streptomycin 
and INH) to combat reactivation of the tuber- 
culosis. A temporary remission was obtained 
and the patient was discharged after 3 weeks. 
She was readmitted 3 months later, acutely 
ill and complaining of weakness and lassitude. 
Two weeks before, she had been treated for an 
upper respiratory infection with a broad spec- 
trum antibiotic. Pertinent physical findings 
were marked pallor, a diffuse erythematous 
maculo-papular rash over her trunk, upper arms 
and thighs and bilateral axillary lymphaden- 
opathies. An area of thrush was present on the 
right buccal mucosa. A chest roentgenogram 





Fig. 1. 
passage of the contrast medium (barium paste). 
The spot roentgenograms permit identification of 
the coarse, irregular, granular densitv of the 
esophageal mucosa. 


Examination of the esophagus shows slow 


showed calcified tuberculous foci in both lung 
apices and an infiltrate in the anteroinferior 
segment of the right upper lobe. Antitubercu- 
lous drugs, steroids and several blood trans- 
fusions were again administered. 

One week after admission, her temperature 
F. She complained of right pre- 
cordial and substernal pain, especially when 
swallowing. Because of progressively increasing 
dysphagia, roentgenographic examination of 
the esophagus was performed. The esophagram 
showed an atypical appearance of the middle 
third of the esophagus. The mucosa was thick- 
ened and coarsely irregular, suggesting the pres- 
ence of ulcerative lesions (Fig. 1). 

Diagnostic bronchoesophagoscopy revealed a 
hrm, whitish-yellow exudate which adhered to 
and covered almost the entire length of the mid- 


rose to ror" 
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esophagus on its right lateral wall. Removal of 
the exudate caused bleeding from the base, 
where the mucosa was found to be eroded and 
raw. Histopathologic and microbiologic studies 
showed necrotic squamous mucosa with fungal 
(monilial) and bacterial growth. Bronchial 
washings showed only some fibrin and inflam- 
matory cells. The oral thrush was still present 
and the patient received a course of treatment 
with amphotericin B (Fungizone). 

In spite of all therapeutic endeavors the pa- 
tient had a progressively downhill course, with 
increasing dysphagia, weakness and fever. Her 
condition was further complicated by the ap- 
pearance of an esophageal-cutaneous fistula 
shortly after diagnostic bronchoesophagoscopy 
had been performed. She expired on the forty- 
eighth hospital day. 

At necropsy a cutaneous fistula to the esopha- 
gus was observed. There was extensive inflam- 
matory change in the esophagus, together with 
multiple erosions, intramural hemorrhage, and 
extensive mucosal necrosis. A thick, whitish- 
yellow pseudomembrane composed of monilia 
and debris was present. 


COMMENT 


In esophageal moniliasis the changes on 
roentgenologic examination of the esopha- 
gus are principally irritability and spastic- 
ity of the involved portion, together with 
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extensive mural changes. An irregular, 
ragged esophageal outline, often containing 
a myriad of small filling defects, reflects 
destruction of the mucous membrane. The 
longitudinal folds may still be discernible 
and some distensibility of the esophagus 
may be present. However, in advanced or 
untreated cases, marked narrowing of the 
lumen of the esophagus occurs.}:2+4:7+8 9.10.12 
In early cases the esophageal changes show 
rapid improvement following antifungal 
therapy and within a few days roentgeno- 
grams may reveal a normal esophagus, al- 
though residual irritability can persist for a 
week or more. 

Esophageal moniliasis produces a mu- 
cosa which has a bizarre granular, cobble- 
stone appearance. This may be limited to a 
relatively short segment or extend through- 
out the length of the esophagus. This 
appearance is due to a pseudomembranous 
lining, consisting of monilia and debris. 
Hyperemia, edema and inflammation of 
the deeper layers are associated with mu- 
cosal ulceration.!? 

It is of interest to note the increased 
incidence of esophageal moniliasis in pa- 
tients suffering from chronic blood dyscras- 
lag, 49:9.1015 The present case adds evidence 


TaBLEI 


" ROENTGENOGRAPHIC CHANGES IN MONILIAL ESOPHAGITIS 























Total Age Pre-Existing Signs and Roentgenographic — 
Authors aine and Coaditions Therapy dis . Find; Necropsy Findings 
S  Gex ymptoms indings 
Andren and I Adult Leukopenia, Antibiotics, Oral thrush, Irregular, jagged Ulcerated esophageal 
Theander! splenomegaly, ACTH and corti- severe dys- esophageal outline; mucosa lined with pli- 
(1956) severe recur- sone phagia extensive loss of able yellow pseudo- 
rent infections mucosal pattern membrane (C. albicans 
cultured) 
Kaufman and I 16M Acute ACTH, radiation Epigastric and Irritability, irregu- Thick, yellowish pseu- 
Levene? lymphatic to spleen substernal pain larity and loss of domembrane (monilia 
(1958) leukemia on swallowing mucosal pattern; and debris); ulceration 
narrowing of lumen; and necrosis of mucosa 
absence of peristal- 
sis 
Kaufman? I 4M Aplastic Cortisone, Abdominal Marked irregularity Irregular ulcerated 
(1958) anemia prednisone, pain, rectal of mucosal outline esophageal mucosa; 
erythromycin, bleeding with filling defects extensive intramural 


chloramphenicol, 


penicillin, 
polymyxin, 
streptomycin 





of various size and 
shape throughout 
thoracic esophagus 


hemorrhages (C. albi- 
cans cultured) 
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for this and also emphasizes the risks and 
problems associated with prolonged admin- 
istration of antimicrobials and steroids. 

If the heralding signs of oral thrush and 
dysphagia appear in a chronically ill pa- 
tient receiving such therapy, the diagnosis 
of esophageal moniliasis should be con- 
sidered. Only by establishing the diagnosis 
as early as possible can proper and judicious 
therapy be instituted with some hope of 
reducing the morbidity and mortality of 
this condition. 


SUMMARY 


An adult female patient under treatment 
for leukemia and tuberculosis developed 
esophageal moniliasis with progressing dy- 
sphagia. Roentgenographic examination re- 
vealed marked spasm and irregularity of 
the mucosal pattern of the middle third of 
the esophagus. This was shown at esoph- 
agoscopy, and later at necropsy, to be due 
to an ulcerative pseudomembranous pro- 
cess, produced by a thick growth of C. 
albicans. Early detection and treatment of 
esophageal moniliasis is important if relief 
is to be obtained. 


Bernard S. Epstein, M.D. 

The Long Island Jewish Hospital 

270-05 76th Avenue 

New Hyde Park, Long Island, New York 
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IS SURGICAL REMOVAL OF EVERY COLONIC 
POLYP NECESSARYr* 


By LEO S. FIGIEL, M.D., 


DETROIT, 


ie IS generally assumed that most colonic 
carcinomas are the result of malignant 
change in a benign colonic polyp. On this 
premise, until recently, most authorities 
advocated surgical removal of all colonic 
polyps including those beyond the reach of 
the endoscope. The rule that "every polyp 
is a potential cancer" was applied widely 
and little consideration was given to such 
factors as the age of the patient, the size of 
the polyp, or the statistical evaluation of 
the surgical risk to the patient as measured 
against the risk of carcinogenesis, if the 
patient remained untreated. 

The data published by Arminski and 
McLean,!?  Feyrter? Helwig,” Hult- 
born,'?! Grinnell and Lane,? and Spratt 
et al.» 27 are of greatest interest in this 
respect and indicate a necessity for re- 
evaluation of formerlv accepted concepts 
and conclusions. A sounder rationale for 
the treatment of the patient with one or 
more colonic poly ps beyond the reach of the 
endoscope can be formulated after study of 
the data accumulated by these authors. 


INCIDENCE OF MALIGNANCY IN POLYPS 


The vast majority of colonic polyps are 
benign lesions. Of polyps smaller than 1 
cm. in size, only 2 per cent or less show 
evidence of malignancy on histopathologic 
Study, a 


INCIDENCE OF POLYPS 


There is a substantial variation in the 
percentage figures of the incidence of polyps 
cited in various autopsy reports, due prin- 
cipally to the age groups studied. The 
detailed work of Feyrter® and  Arminski,? 
correlating the incidence of the colonic 
polyps with age, establishes a frequency 
rate of at least 50 per cent or more for 
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people over the age of 60. In other words 
1 out of every 2 patients over the age of 60 
harbors one or more colonic polyps. In 
Arminski's? study of 1,000 autopsy cases 
this figure applies only to adenomatous and 
papillomatous polyps and excludes other 
histologic types. 

This problem is further complicated by 
the multiplicity of polyps. Numerous au- 
thors state that 15 to £o per cent of patients 
with polyps have multiple lesions. Feyr- 
ter’s® series of 1,800 autopsies included 386 
cases with a total of 1,017 polyps. The 
figures cited by Arminski? indicate that 
46.5 per cent of the autopsy cases in his 
series had 2 or more polyps. 


LOCATION OF POLYPS 


The autopsy studies of Feyrter,® sup- 
ported by Hultborn's!* small series, indicate 
that 20 per cent or less of all colonic poly ps 
present in their material were found in the 
extraperitoneal portion of the rectum, that 
is, below the rectosigmoid junction. Armin- 
ski? cites a figure of 18.8 per cent for rectal 
polyps in his autopsy series. He noted an 
equal distribution of colonic poly ps between 
the right and left halves of the colon when 
the rectum is excluded (the mid-transverse 
colon constitutes the dividing line for right 
and left halves). This observation is sup- 
ported roentgenographically by using high 
kilovoltage compression techniques. 


REPORT OF CASES 
Case I (Eig. 1, 4, B and C). W.M., & 39 


year old white male, was admitted on Septem- 
ber 7, 1958 with persistent epigastric pain 
which was relieved by food intake and alkalis. 
Six years previously, according to the patient’s 
history, a small malignant polyp of the rectum 
was removed at another hospital. This patient 
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Fic. 1. Case 1. (4) A 4 mm. polypoid lesion in the proximal transverse colon was visualized on an air contrast 
study in 1953. (B) Follow-up study with a high kilovoltage compression technique in 1958 demonstrated no 
change in the size of this lesion. (C) Operative specimen demonstrating a small sessile 4 mm. lesion which on 
histologic study proved to be a benign adenomatous polyp. 


was admitted for gastric resection because of a 
symptomatic duodenal ulcer with roentgeno- 
graphic demonstration of a moderate sliding 
hiatus hernia, deformity of the duodenal bulb, 
and a 1 cm. prepyloric gastric polyp. 

In 1953 a 4 mm. polypoid lesion of the proxi- 
mal transverse colon was discovered. Yearly 
follow-up examinations over a period of ap- 
proximately 5 years revealed no change of any 
type in the size of this lesion. Surgery on 
September 10, 1958 consisted of repair of the 
hiatus hernia, a subtotal gastric resection with 
vagotomy and a local excision of the colonic 
polyp after colotomy. The patient had an un- 
eventful recovery. 

Comment. This case is noteworthy because 


an approximate 5 year follow-up revealed no 
change in the size or shape of a 4 mm. poly- 
poid lesion in the proximal transverse colon. 
On this basis it was our impression that this 
was a benign polyp. Histologic studies con- 
hrmed this impression with the pathologist 
reporting a benign adenomatous polyp. 


Case r1 (Fig. 2, 4 and B). W.H., a 39 year 
old white female, was admitted on November 
I1, 1959 because she passed bright red blood 
rectally on numerous occasions. Early in 1955 
this patient was examined at a Cancer Clinic 
in. Detroit, because of rectal bleeding. Four 
small rectal polyps were removed. A IOX1s 
mm. polyp was found in the proximal de- 
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Fic. 2. Case 11. (4 and B) Six year follow-up studies of a small sessile 3X7 mm. polyp of the 
mid-descending colon, which proved to be a benign adenoma. 


scending colon on barium enema study. This 
lesion was excised. The pathologist reported 
a benign adenomatous polyp. 

Approximately one year later during a 
follow-up study, a small 3X7 mm. sessile 
lesion was discovered in the mid-descending 
colon. On retrospective study of the earlier 
roentgenograms of November, 1955, this lesion 
was noted to be present. Since this young pa- 
tient was reluctant to undergo a second surgical 
procedure, a follow-up study was undertaken. 
During the next 3 years she had numerous 
episodes of rectal bleeding and had a hemor- 
rhoidectomy in August, 1957. Small rectal 
polyps were removed on several occasions. 

In September, 1961, a 10 mm. polyp was 
detected in the proximal sigmoid with no 
change being noted in the small sessile, 3X 7 
mm. lesion in the mid-descending colon. Sur- 
gery was deemed necessary and both lesions 
were removed. On histologic study both were 
proven to be benign adenomatous polyps. 

Comment. We have included this case be- 
cause of a 6 year follow-up of an extremely 
small sessile, 3X7 mm. polyp. No change 1n 
the size or shape of this lesion was demon- 
strated during this interval. This case proves 
that even the very smallest lesion can be fol- 
lowed accurately and simply with high kılo- 
voltage compression techniques. 


Case 11 (Fig. 3, 4 and B). A.C., a 58 year 
old white female, was admitted for a general 
check-up examination with symptoms of gen- 
eralized weakness, nausea, vomiting and pros- 
tration. The attending physician noted that 
she was a very nervous individual. Complete 


gastrointestinal studies on January 13 and 14, 
19:4 revealed a small, 11 mm. polyp in the 
mid-descending colon. 

Comment. Progress roentgenographic studies 
have shown no change in the size or shape of 
the 11 mm. polypoid lesion of the descending 
colon in a period of almost 6 years. Absence of 
change indicates the presence of a benign 
polypoid lesion. 


Case Iv (Fig. 4, 4 and B). H.M., a 59 year 
old white female, was admitted on April 28, 





Fic. 3. Case 1. (4 and B) Six year follow-up studies 
of an 11 mm. polypoid lesion in the mid-descending 
colon showing no change in size. This is presumed 


to be a benign lesion. 
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Frc. 4. Case iv, (4 and D) Note the development of an annular constricting carcinoma of the proximal 
descending colon from a 1 cm. polypoid lesion in 2 years and 3 months. 


M rma 


1957 with a chief complaint of abdominal pain 
and diarrhea. The patient had a history of 
amebic dysentery in the late 1920's. No re- 
currences of this disease were noted during the 
last IO to I2 years. 

The patient stated that she felt well until 
approximately 2 to 4 years previously when, 
"she just didn't feel well poor strength and 
indigestion.” Barium enema examination on 
January 27, 1955 was reported normal. Early 
in 1956 the patient noted an occasional de- 
crease in the caliber of the stool with dark red 
flecks in it. A barium enema examination at 
another hospital on May 1o, 1956 was reported 
negative. In January, 1957 she had an acute 
attack of abdominal pain, diarrhea and vomit- 
ing, and passed several large amounts of bloody 
mucus in the stool. On April 20, 1957 a barium 
enema examination revealed an annular ob. 


structing neoplasm in the proximal descending 
colon. 

A left hemicolectomy for carcinoma was 
performed on April 2, 1957. The neoplasm ex- 
tended through the wall of the intestine with 
metastases to the mesenteric lymph nodes. 

Comment. Retrospective study of the barium 
enema roentgenograms of January 27, 1966 
revealed a sessile lesion in the proximal de- 
scending colon which measured approximately 
I cm. 1n size. This is the exact site at which an 
annular constricting carcinoma was demon- 
strated in The interval between the 
earliest and last studies was 2 years and 3 
months. During this period a 1 cm. polypoid 
lesion developed into a frank annular obstruct- 
Ing carcinoma, 


1957. 


Case v (Fig. 5, 4, B and C). L.C., a 69 year 
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old white female, was admitted on December 7, 
1957 with a history of constipation and a 
weight loss of 16 pounds during the previous 
Io months. There was microscopic evidence of 
blood loss. Physical examination reveaied a 
palpable 3 cm., firm, but movable, mass in the 
rght lower quadrant. Barium enema exam- 
ination on November 27, 1957, done on an out- 
patient basis prior to admission, demonstrated 
a polypoid tumor of the mid-ascending colon. 

A right hemicolectomy with ileotransverse 
colostomy was performed on December Io, 
1957 for an adenocarcinoma Grade 1v of the 
large intestine which had extended into the 
muscular layer with metastases to the regional 
lymph nodes. The patient was discharged after 
an uneventful course on December 21, 1957. 
Subsequent roentgenographic studies on Oc- 
tober 20, 1960 revealed no abnormality of the 
anastomosis. The patient is in good health at 
this time. 

Comment. Retrospective study of barium 
enema roentgenograms taken on June 14, 1955 
and October 12, 1956 as well as a correlation 
with the study of November 27, 1957 showed 
the development of a frank polypoid neoplastic 
lesion from a polyp about 1 cm. in size. The 
interval from the small polypoid lesion to the 
gross polypoid cancer was approximately 2 years 
and 5 months. It is noteworthy that on the ini- 
tial study of June 14, 1955 a sessile polypoid 
lesion of 10-12 mm. was demonstrable. In our 
experience if compression techniques had been 
utilized at that time, a demonstration of this le- 
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sion would have been possible and the patient 
would have been spared the subsequent de- 
velopment of a frank neoplastic lesion. We rou- 
tinely take a high kilovoltage compression spot 
roentgenogram of the ileocecal region at the 
present. The studies of October 12, 1956 demon- 
strated a lesion which measured 3.5 cm. and 
which appeared to be quite obvious; however, 
it was overlooked. It is possible that this was 
misinterpreted as the ileocecal valve which can 
be identified more inferiorly. 

Case vi (Fig. 6, 4, B, and C). W.G., a 60 
year old Negro male, was admitted on February 
24, 1960 with chief complaints of fullness in the 
lower abdomen for 2 weeks and an 8 pound 
weight loss during the previous 3 weeks. The 
patient denied any change in bowel habits, 
melena or tarry stools. The physical examina- 
tion revealed several scars in the right lower 
quadrant secondary to previous surgery in this 
region. Past history disclosed that a tumor of 
the colon was removed in 1950 at another 
hospital. 

The hemoglobin was 14.2 gm., the red blood 
cell count 4,570,000 and the white blood cell 
count 7,300. À barium enema examination on 
February 23, 1960 revealed an annular con- 
stricting carcinoma of the cecum and suspicion 
of a 1 cm. polyp in the cecal base at its medial 
wall. 

Palliative surgery of the right colon with 
an ileotransverse colostomy was performed 
on February 27, 1960. There were multiple 


Vd 


Fig. 5. Case v. (4, B and C) Note the development of a polypoid neoplasm of the ascending 
colon from a 10 to 12 mm. polypoid lesion in 2 years and 5 months. 
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liG. 6. Case vi. (4, B and C) Note the development of an annular concentric carcinoma of the cecum from a 
polypoid lesion of approximately 18 mm. in size in an interval of 3 years and 3 months. 


metastases to the liver. The pathologist re- 
ported an adenocarcinoma infiltrating the in- 
testinal wall with metastatic involvement of 
lymph nodes. A benign adenomatous polyp of 
approximately I cm. in size was present in the 
cecum. 

Comment. We were able to obtain the previ- 
ous records of this patient from another hos- 
pital. On reviewing the earlier barium enema 
studies of November 11, 1956 and October 15, 
1958, clearly apparent polypoid defects were 
noted in the cecum at the level of the annular 
carcinoma which was demonstrated on our 
roentgenograms of February 23, 1960. The pro- 
gression of growth from an 18 mm. polypoid 
lesion to the frank annular concentric carcinoma 


occurred in a period of 3 vears and 3 months. 
nD y 3J 
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Case vil (Fig. 7, 4, B and C). A.L., a 70 year 
old white male, was admitted on November 20, 
1958 for elective surgical removal of a peduncu- 
lated polyp in the mid-ascending colon. Ten 
years previously this patient had a laparotomy 
for intestinal obstruction with resection of a 
portion of the descending colon and splenic 
flexure for carcinoma. He has been completely 
asymptomatic since that time, having had 
numerous check-up examinations including 3 
barium enema studies elsewhere. 

A colotomy with resection of a 2.6 cm. pedun- 
culated polyp which had a broad based attach- 
ment in the mid-ascending colon was performed 
on November 25, 1958. The pathologist re- 
ported a benign ademomatous polvp. 

Comment. We were able to review all of the 





7. Case vir. (4) 1.5 cm. polypoid lesion in the mid-ascending colon in 1951. (B) Polypoid lesion measur- 


ing 2 cm. at this site in 1955. (C) Pedunculated 2.6 cm. polyp demonstrated at this site with high kilovoltage 


compression technique in 1958. 


Vot. 88, No. 4 


Is Surgical Removal of Every Colonic Polyp Necessary? 





“1G. 8. Case virt. 


A) June 24, 1958: Sessile lesion measuring 18 mm. demonstrated in the mid-sigmoid colon. 


(B) 2 April 8, ms Six month postoperative check-up demonstrating a small 6 mm. polypoid defect at the 
site of surgery. (C) October 7, 1959: Note the increase in size from 6 mm. to 1 cm. of the polypoid lesion. 
(D) January 21, 1960: Note further increase in size of the poly p which assumes a bilobulate appearance and 
measures 2 cm. in length. The growth of this polypoid lesion occurred in a g month period. 


earlier barium enema roentgenograms of this 
patient. In 1951 a polyp of approximately 1.5 
cm. was clearly visible in the mid-ascending 
colon with the study of 1955 faintly demon- 
strating this lesion which measured an esti- 
mated 2 cm. in size at that time. Our roentgeno- 
graphic studies of 1958 clearly demonstrated a 
dpi lesion of 2.6 cm. In effect we have 

7 year follow- up of a polyp of the ascending 
ene increasing in size from 1.5 to 2.6 cm. over 
this period. On histologic ee this was a be- 
nign adenomatous polyp. 


Case vill (Fig. 8, 4, B, C and D). M.C., a so 
year old white female, was admitted with a 
complaint of tenderness in the right lower 
quadrant. Complete gastrointestinal studies 
demonstrated a sessile polypoid lesion in the 
sigmoid colon and a small polyp in the proximal 
transverse colon. 

Colotomy openings in the sigmoid and trans- 
verse colon with removal of polyps were 
performed on October 2, 1958. The sigmoid 
polvp was reported as a benign adenomatous 
lesion and the polyp in the transverse colon 
was reported as an adenomatous polyp with in- 


vasive carcinoma. The patient was re-operated 
on October 13, 1958 with a resection of the 
transverse colon. 

Postoperative barium enema studies on April 
8, 1959, October 7, 1959 and January 21, 1960 
demonstrated an increase in the size of a poly- 
poid defect at the surgical site. On the initial 
studies of April 8, 1959 it was not possible to 
differentiate a small granuloma occurring at the 
site of surgery from a polypoid lesion; however, 
subsequent follow-up studies which demon- 
strated an increase in size definitely established 
the presence of a growing polypoid lesion. After 
several attempts at sigmoidoscopy, this lesion 
was reached and removed. Histologic study 
proved this lesion to be a benign adenomatous 
polyp. 

Comment. This case 1s of considerable interest 
since 6 months following surgery a small sessile 
deformity was detected at the site of surgery. 
Follow-up studies demonstrated an increase in 
the size of this polypoid lesion from 6 mm. to 20 
mm. in a period of approximately g months. 
This was proven to be a benign adenomatous 
polyp after surgical removal. Such a rapid rate 
of growth is extremely rare for a benign lesion 
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FIG. 9. Case 1x. (4) Note 11 mm. sessile polypoid lesion at the apex of the hepatic flexure discovered on 
studies of November, 1956. (B) Study showing the increase in size of this polypoid lesion to 17 mm. in ap- 


proximately I year of follow-up. 


and, when encountered, should suggest the 
possibility of a malignant lesion. This case 
further proves that benign lesions may grow or 
show increase in size with the rate of growth not 
always predictable. 


Case 1x (Fig. 9, 4 and B). A.S., a 50 year old 
white female, was admitted on October 2 I, 1957 
for elective removal of a polyp of the hepatic 
Hexure which had increased in size from 11 to 
17 mm. on follow-up study of approximately 1 
year. This patient had a gastrectomy in Novem- 
ber, 1956 for a prepyloric gastric ulceration. At 
that time an 11 mm. polyp had beem demon- 
strated in the hepatic flexure of the colon on two 
separate studies. Since the surgeon felt that he 
could not treat both conditions at the same 
time, the polyp was left undisturbed. 

Comment. This case illustrates a 1 year follow- 
up of a sessile, flat, polypoid lesion at the apex 
of the hepatic flexure which during this period 
increased in size from 11 to 17 mm. On this basis 
surgery was advised. Because of the location of 
the lesion, the surgeon chose to perform a right 
colectomy. The pathologist reported a benign 
adenomatous polyp. 


ROENTGENOGRAPHIC FOLLOW-UP OF 
COLONIC POLYPS 


In 1958 we expressed the opinion?^*? that 
the smaller asymptomatic colonic polyp 
beyond the reach of the endoscope, espe- 
cially in the older patient or in the surgical 
risk patient, should be managed conserva- 
tively and followed up by periodic roent- 
genographic studies. We felt that changes 
in size could be recorded with reliable ac. 
curacy with high kilovoltage compression 
techniques and that the necessity for sur- 
gery could be determined on the basis of 
change in size or growth (Cases I, II and 
III). 

Collins, Loefller and Tivey, in 1956, 
studied the growth rates of human tumors 
and, based on the differential growth rates 
of metastatic pulmonary lesions originating 
from malignancies of the rectum and colon, 
determined doubling times of 49 and 123 
days for such metastases. They concluded 
that when the growth of cancer is described 
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as a doubling process, the doubling time be- 
comes a measure of the rate of growth. On 
the assumption of a constant rate of 
growth, an estimate of the total duration of 
a cancer could be made. 

Their data are pertinent because they 
indicate that a growing tumor is likely to be 
malignant. Our follow-up studies confirm 
their findings in regard to the malignant 
polvpoid lesion. In many of our cases in 
which colonic cancers developed from small 
polypoid lesions, we believe that there is a 
fairly accurate correlation of growth rate or 
“doubling time" as indicated in their stud- 
ies. We have further noted that there is a 
differential growth rate between the benign 
and malignant polypoid lesion. Benign 
lesions will generally grow very slowly or 
not at all over prolonged observation 
periods. 

Obviously, there are many unknown and 
unpredictable factors which affect the 
growth rates of colonic polyps and colonic 
cancers. To determine the exact duration 
of a cancer by means of the "doubling time 
principle" will not be possible in all cases; 
in fact, in some instances clinical material 
indicates that certain lesions are either of 
extremely low-grade malignancy or be- 
nign lesions which have undergone malig- 
nant degeneration. In such cases, the 
“doubling time principle" may be invalid 
except during the phase of active cancer 
growth. 

We have had the opportunity to evalu- 
ate by roentgenographic methods approxi- 
mately 300 cases with colonic polyps. The 
vast majority of these cases were detected 
by the use of high kilovoltage compression 
techniques. although in some instances 
retrospective analysis of earlier studies, 
double contrast studies or the expulsion 
studies, permitted a comparative evalua- 
tion. In 4 instances surgical removal was 
recommended on the basis of rapid growth 
rate during the first year of roentgenologic 
observation. In all benign adenomas were 
found. These are the only errors in our 
series of cases to date. 

It is significant that the microscopic 
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examination revealed the majority of larger 
colonic polyps (1 cm. or greater in size) to 
be benign. All of those polyps must have 
been very minute lesions at one time. 
Benign polyps may grow (Case vit) and 
show an increase in size on comparative 
roentgenographic studies. Once they have 
been discovered, their growth rate fur- 
nishes the best indication of their char- 
acter. 

We have accumulated a number of cases 
in which growth or increase in size of the 
polvp was reliably demonstrated by follow- 
up roentgenographic examinations. On sub- 
sequent removal and histologic study, the 
presence of benign adenomatous, papillo- 
matous or adenopapillomatous polyps was 
established. In such cases, with a few excep- 
tions, the increase in size was very slight 
and became manifest usually only after 
prolonged follow-up over a period of 2 or 
more years. One notable exception was a 
histologically proven benign adenoma re- 
curring at the site of surgery in the sigmoid 
portion of the colon where a benign ade- 
noma had been previously removed. This 
lesion was discovered 6 months after 
surgery on barium enema study and had 
tripled in size in approximately 1 year 
follow-up (Case vii). Such a rapid growth 
rate suggested the possibility of a malig- 
nancy. In a second case of this type, a 
sessile polypoid lesion of the hepatic flex- 
ure increased from 11 to 17 mm. in I year. 
The colon containing this polyp was re- 
sected. The pathologist reported a benign 
adenomatous polyp (Case Ix). 

These observations indicate that any 1n- 
crease in size of a polvp within the first 
year should be regarded very suspiciously. 
A number of cases showing the develop- 
ment of frank colonic cancer from a 1 cm. 
polypoid lesion in all segments of the colon, 
usually within a 2 to 3 year period, were 
noted. Several examples in which longer 
periods of time were required for the de- 
velopment of malignancy have also been 
encountered; in one instance I2 years have 
elapsed before such a transformation. Hult- 
born!? described a case requiring approxi- 
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mately 11 years for an obstructing carci- 
noma of the transverse colon to develop 
from a lesion measuring 3 to 4 cm. which 
presumably from its roentgenographic ap- 
pearance was a villous tumor. We have ob- 
served the growth and development of the 
typical bulky polypoid or annular carci- 
noma in all colonic segments, confirming 
the findings of Hultborn9!? Welin,? Ep- 
stein, and others. 

Thus, the rate of growth becomes the 
most important factor in determining the 
neoplastic potential of a colonic polyp 
under roentgenologic observation. The 
small malignant polyp or early carcinoma 
will show an increase in size early in the 
course of roentgenologic follow-up. Dou- 
bling in the volume of a polypoid tumor in 
6 to 12 months or less indicates a high can- 
cer potential. For this reason, any lesion 
showing an increase in size during the initial 
phases of follow-up should be surgically 
removed. 

Slow growth occurring over extended 
observation periods is in favor of a benign 
polyp; however, sudden acceleration of 
growth or disproportionate increase in size 
at any stage of follow-up should suggest 
the possibility of malignant transformation 
or degeneration and, of course, 1s an indica- 
tion for surgery. 

Spratt and Ackerman? have applied the 
findings of Collins e? a/.,4 and in 1960 
recommended that lesions under 1.2 cm. in 
size be treated conservatively and observed 
for changes in size, properly assuming that 
an increase in size is the earliest indicatior. 
of the presence of cancer. The basis for this 
recommendation was personal material 
which showed that the mortality attending 
the surgical removal of the colonic polyp 
exceeded the risk of the small polyps (1.2 
cm. or less) being malignant. 


PLAN OF FOLLOW-UP PROCEDURE 


Our policy had been to recommend re- 
examination 3 months after discovery of a 
polypoid tumor 1 cm. or less in size, with 
subsequent re-examination at 6 months for 
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2 years. Provided no change had occurred, 
yearly examinations were then recom- 
mended. 

Recently, in the light of our observations 
on the growth behavior of colonic car- 
cinomas, these recommendations were modi- 
fied in an effort to simplify the follow-up 
procedure. We have collected 15 cases 
roentgenographically documenting the 
growth of colonic carcinoma from polypoid 
tumors as small as 1 cm. in size. In all in- 
stances the time interval required for a 1 
cm. polypoid tumor to develop into a 
frank colonic carcinoma varied between 2 
to 3 years or longer (Cases 1v, v, and v1). 
These observations indicate that colonic 
carcinoma grows quite slowly and further 
suggest that roentgenologic follow-up can 
be safely utilized as a means of determining 
whether a colonic polypoid tumor is benign 
or malignant; e.g., the malignant polyp or 
early carcinoma will demonstrate growth 
(doubling in volume) in 6 to 12 months or 
less, whereas benign polyps will grow more 
slowly or may show no change on extended 
observation. Therefore we recommend fol- 
low-up study of patients with polypoid 
tumors I cm. or less in size in 6 months. If 
no growth occurs during this interval, a 
second examination 1s performed 6 months 
later. If no growth occurs during the initial 
year of study, this indicates the presence 
of a benign lesion; however, yearly follow- 
up examination is indicated. When poly- 
poid tumors larger than 1 cm. are followed 
because the patient is elderly or medical 
complications are present and the surgical 
risk substantially greater, the initial prog- 
ress study is carried out in 3 months. 


RECOMMENDATIONS 


Polypoid tumors larger than 1 cm. in size 
should be removed. However, in older 
patients, especially those with medical 
complications, larger lesions may be fol- 
lowed roentgenographically and the ad- 
visability of surgery determined on the 
basis of growth or absence of growth. 

We feel it is probably safer to follow a 
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pedunculated polypoid lesion than a sessile 
lesion of comparable size since all authori- 
ties agree that there must be invasion of 
the stalk of a pedunculated polyp betore 
metastasis can occur. 

In cases being followed roentgenograph- 
ically, the advisability of surgery in any 
given case can be determined on the basis 
of the following: 

1. If a polyp increases in size during the 
first year of observation, surgical removal 
should be considered on the premise a grow- 
ing lesion may be a malignant lesion. 

2. The doubling in volume of a polyp 
in the first 6 to 12 months or less of obser- 
vation indicates a malignant or potentially 
malignant lesion and the polypoid tumor 
should be removed. 

3. Slow growth or no growth over ob- 
servation periods of several years indicates 
a benign tumor. 

Sudden acceleration of growth in such a 
polyp should suggest the possibility of 
malignant transformation and the tumor 
should be removed. 


SUMMARY 


A more conservative attitude for the 
management of colonic polyps beyond the 
reach of the endoscope is indicated espe- 
cially in the older or surgical risk patient. 

Autopsy studies have proven that 50 per 
cent or more of older patients have one or 
more colonic polyps, the vast majority 
being benign lesions. One cannot justify 
surgical removal of all polyps since theo- 
retically surgery would be necessary in 1 out 
of every 2 patients over 60. The surgical 
risks would greatly exceed the risk of can- 
cer. 

Roentgenologic follow-up studies with 
high kilovoltage compression techniques 
have proven to be a simple, safe and highly 
accurate method for the determination of 
the cancer potential of the polypoid lesion. 

Changes in size or growth, especially the 
rate of growth, will allow an accurate de- 
termination of the benignancy of polvps 


Is Surgical Removal of Every Colonic Polyp Necessary ? Way 


being observed. The advisability of surgery 
can be determined accordingly. 


Leo S. Figiel, M.D. 
1429 David Whitney Building 
Detroit 26, Michigan 
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PEDUNCULATED EPIDERMOID CARCINOMA 
OF THE MIDESOPHAGUS* 


By LEONID CALENOFF, M.D. 


CHICAGO, ILLINOIS 


HERE is a general belief that pedun- 

culated polypoid lesions of the esopha- 
gus are benign.'** Although uncommon, 
they are diagnosed on the barium studies 
of the esophagus without great difficulty. 
Malignant pedunculated lesions of the 
esophagus are extremely rare! and, due to 
the companion infiltration and rigidity of 
the esophageal wall, are easily confused 
with cardiospasm and stuck food particles. 

It is further believed that malignant 
pedunculated esophageal lesions are sar- 
comatous? when located in the upper esoph- 
agus and adenocarcinomatous or carcino- 
sarcomatous when located in the lower 
esophagus near the cardia.** 

The case reported here demonstrates a 
different histologic type and unusual loca- 
tion of a pedunculated malignant polyp 
with rather typical roentgen appearance. 
To our knowledge, such a combination has 
not been reported. The awareness of the 
existence of pedunculated epidermoid car- 
cinoma of the midesophagus could aid in 
suspecting similar lesions visualized on the 
barium swallow roentgenograms. 


REPORT OF A CASE 


A forty-eight year old white waitress was ad- 
mitted to the hospital with the complaint of 
difficulty in swallowing solid food for the pre- 
ceding five to six months, accompanied by a 25 
pound weight loss. She used her finger for the 
purpose of dislodging the stuck food, after 
which she usually vomited blood. On the 
barium swallow study, the upper two-thirds of 
the esophagus was distended more than usual 
with the contrast material (Fig. 1 and 2). The 
lower part of this distended segment was rigid 
and barium remained there for a short time 
(Fig. 2 and 3). Once this rigidity eased, the 
lower esophagus appeared of normal caliber. 
There was a radiolucent filling defect in the 
midesophagus, very irregular in shape and giv- 


ing the impression of accumulation of food par- 
ticles (Fig. 1, 2 and 3). 

A granular friable lesion was seen on esopha- 
goscopy, extending from 20 to 30 cm. from the 
upper incisor teeth on the right side of the 
esophageal wall. 

After a positive biopsy, the lesion was surgi- 
cally resected and a peculiar pedunculated 
tumor was found (Fig. 4 and 5), approximately 
scm. in length, with a pointed tip, very friable 
and yellowish-green in color. The base of the 
tumor was in continuity with the mucosa of the 
esophageal wall. Microscopically, the tumor was 
composed of irregular sheets of anaplastic 
squamous cells which extended to the muscu- 
laris. The tumor tapered proximally through the 
stalk to form a thin layer of anaplastic squa- 
mous cells infiltrating the epithelium of the 
esophageal wall. The final diagnosis was 
pedunculated epidermoid carcinoma. 


DISCUSSION 


Polypoid lesions of the esophagus can be 
sessile, but are more often pedunculated. 
'The pedunculation is thought to be due to 
the suction or dragging action of the peri- 
stalsis.2 Fibromas, papillomas, myxomas, 
myomas, lipomas and leiomyomas are the 
most common histologic types'?? and the 
usual location is in the upper esophagus. 
The polyps produce signs of obstruction 
and occasionally are regurgitated by the 
patient.! The roentgen findings are radio- 
lucent filling defects with occasional demon- 
stration of the stalk and without evidence 
of rigidity of the surrounding esophagus. 

Very few isolated malignant polyps of the 
esophagus have been reported in the litera- 
ture. Palmer? described a case of a poly poid, 
rather sessile type of squamous cell car- 
cinoma of the lower esophagus. Piaget and 
Courderc? reported a pedunculated carcino- 
sarcoma of the lower esophagus, and Feld- 
man‘ stated that pedunculated polyps of 


* From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Illinois. 
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Fic. 1. Lateral roentgenogram of the chest taken 
during barium swallow. Note the distended upper 
two-thirds of the esophagus with a radiolucent 
defect in the midportion. The defect has the ap- 
pearance of a foreign body. 


< — 





Fic. 2. Left anterior oblique roentgenogram taken 
during barium swallow showing same findings as 
in Figure r. Note the normal lower esophagus. 


malignant character are adenocarcinomas 
of thelower esophagus. The British authors? 
call the malignant polyps of the esophagus 
"papilliferous carcinoma.” They state fur- 
ther that these tumors are friable on the 
surface and that the base of the tumor in the 
esophageal wall is indurated. Microscopi- 
cally, the majority appears to be squamous 
cell type. No specific location of this malig- 
nant polyp is mentioned. 
Roentgenologically, a malignant pedun- 
culated lesion of the esophagus presents as a 
round or irregular filling defect in the lumen 
with definite alteration of the peristaltic 
movements and of the elasticity of the 
esophagus.’ These findings could be con- 
fused with cardiospasm! or food stagnation 
in the esophagus. The awareness that such 


l'1G. 3. Spot roentgenogram of the midesophagus taken during 
barium swallow. The tumor is well outlined as a radiolucent 
filling defect, occupying the entire lumen. The rigidity of the 
esophageal wall, infiltrated by neoplastic cells, temporarily 
retains barium immediately below the tumor (arrow). 
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lic. 4. Photograph of the surgical specimen showing 
the tumor mass on the lateral wall of the esophagus. 


malignant polyps can exist in the midesoph- 
agus will help in making the diagnosis 
earlier. 


SUMMARY 


A rare pedunculated epidermoid car- 
cinoma of the midesophagus is reported. 
Usually esophageal polyps are benign and 
malignant polyps are most often located in 
the upper or lower esophagus. The roentgen 
signs are briefly discussed. 


Department of Radiology 
College of Medicine 
University of Illinois 
Chicago, Illinois 


The author wishes to thank Dr. Olga 
Jonasson of the Department of Surgery for the 
photographs of the surgical specimens. 
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Fic. §. Photograph of the same specimen as in Figure 
4. Note the typical appearance of a pedunculated 
polyp. The surrounding mucosa has lost its 
normal pattern. Microscopically, the epithelium 
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carcinoma. 
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FUNCTIONAL ESOPHAGEAL OBSTRUCTION DUE 
TO LEUKEMIC INFILTRATION* 


By HYMAN L. 


GILDENHORN, M.D., JOHN L. 


FAHEY, M.D., and ROBERT D. 


SOLOMON, M.D. 


DUARTE, 


[^ OLVEMENT of the gastrointestinal 
tract by mvelogenous leukemia is rela- 
tively rare," and infiltration of the esoph- 
agus, occasionally noted with lympho- 
mas, is rarer still.2°9 We have recently en- 
oountened a case of acute my elogenous 
leukemia, in which complete functional 
obstruction was associated with localized 
infiltration of the esophagus. Since this 
lesion, to our knowledge, has never been 
observed as a cause of esophageal obstruc- 
tion, we are reporting our case as the first 
with these unique findings. 


REPORT OF A CASE 
5.W. (COH 60-913), a fifty-eight year old 


whit male, was admitted to the hospital with 
anorexia and weakness which was progressive 
over a six month period. Intermittent dys- 
phagia was also noted during this time. Three 
months prior to admission, the patient was 
found to be severely anemic. A bone marrow 
biopsy was reported as showing leukemia. 
Dexamethasone therapy was started, 10 mg. 
daily, but proved to be ineffective. A barium 
swallow study showed no abnormalities of the 
esophagus two months prior to admission. 

There was a history of two serious episodes of 
rectal bleeding within the preceding three 
years. In both instances, abdominal exploration 
was carried out. A large leiomyosarcoma was 
removed from the terminal ileum at the time of 
the first surgery, and a subtotal gastric resection 
was performed at the second operation. On 
both occasions, bleeding was thought to be due 
to a duodenal ulcer. The esophagus was normal 
on roentgen studies during this period. 

At physical examination, the patient ap- 
peared wasted and chronically ill. Small lymph 
nodes were palpable in both axillae. No ab- 
dominal organs or masses were noted. The re- 
mainder of the physical examination was not re- 
markable. 


CALIFORNIA 


Initiallaboratory data were as follows: hemat- 
ocrit 33 per cent; white blood cell count 3,000, 
with 4 per cent segm., 1 per cent band, 81 per 
cent lymphocytes, 1 per cent proly mphocy tes, 2 
per cent eosinophils and II per cent blasts: 
platelet count 300,000. À bone marrow exami- 
nation on admission was consistent with acute 
myelogenous leukemia (Fig. 1). 

On the first hospital day, the patient devel- 
oped a temperature elevation to 39? C. and a 
pleural friction rub over the left chest. The fol- 
lowing day painless swelling appeared of the en- 
tire left leg, and this combination of findings 

was interpreted as phlebothrombosis of the 
deep leg veins with pulmonary embolism. 
Anticoagulant therapy was begun. A barium 
swallow examination showed complete obstruc- 
tion to the passage of barium in the middle third 
of the esophagus at fluoroscopy (Fig. 2). The 
febrile course continued, and despite large doses 
of corticosteroids and antibiotics, the patient 
expired on the fifteenth hospital day. 

At autopsy, multiple bilateral pulmonary in- 
farctions were found. There was no evidence of 
recurrence of the abdominal leiomyosarcoma. 
Lymphadenopathy was minimal, with the 
largest lymph nodes in the mediastinal area 
measuring I.5 cm. The liver was grossly normal, 
and the spleen was atrophic, weighing 20 gm. 
There was widening of the middle and lower 
thirds of the esophagus with thickening of the 
walls (Fig. 3). Microscopic evidence of leu- 
kemia at the time of autopsy was confined to 
scattered areas of the bone marrow and the 
walls of the esophagus (Fig. 4). In addition, the 
esophagus in this area was infiltrated with 


Candida albicans (Fig. 5). 


DISCUSSION 


Infiltration of the gastrointestinal tract 
by leukemic cells producing localized tu- 
mors is not unusual according to many 
authors!®!12? who have reported their find- 
ings in the esophagus, stomach and intes- 


* From the Departments of Diagnostic Roentgenology, Medicine and Pathology, City of Hope Medical Center, Duarte, California. 
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Fic. 1. Hypercellular bone marrow showing approximately 50 per cent blast cells. The majority of the re- 
maining cells are progranulocytes. A few myelocytes and more mature forms of the granulocytic series are 
also present. 





Fic. 2. Barium swallow study shows dilatation with 
a shaggy irregular mucosal pattern and complete 
obstruction beyond the junction of the middle and 
lower thirds of the esophagus. 





»»—- 

Fic. 3. Gross specimen of the esophagus showing 
serpiginous grayish elevations interspersed with 
ulcerated areas in the dilated junction of the mid- 
dle and lower thirds and return to normal 4 cm. 
above the cardia. 
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Fic. §. Hyphae and budding forms of Candida albicans in the necrotic tissue and exudate in 
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tines in chronic lymphatic leukemia cases. 
Boikan,? Pearson ef a/.,!! and Wintrobe™ 
have asserted that involvement of the 
gastrointestinal tract in myelogenous leu- 
kemia is very rare. Also, intestinal tract 
involvement in the acute leukemias is found 
less frequently than in chronic lymphatic 
leukemia. The rarity of esophageal in- 
filtration is further emphasized by the fact 
that standard medical and surgical 
texts??? on the gastrointestinal tract do 
not mention it. Dameshek and Gunz! state 
that the esophagus is rarely inolved. 

Kirschbaum and Preuss? reported on 123 
autopsied leukemic cases, of which 75 were 
designated acute. Seventeen of the total 
group showed “leukemic infiltration of the 
intestines,” but the esophagus was not 
specifically mentioned, and dysphagia was 
not noted. 

Gunz and Hough? noted occasional esop- 
hageal infiltrates in 97 cases of acute leu- 
kemia in patients over the age of fifty. An 
interesting observation of these authors was 
the great variety of organ involvement 
noted at autopsy, often bearing little rela- 
tionship to the severity of the clinical 
status. 

We had considered several possibilities to 
account for the unusual findings on the 
barium swallow study of our patient. The 
appearance of the dilated segment of the 
esophagus suggested an esophageal car- 
cinoma or lymphosarcoma with extension 
upward from the obstructing lesion, or re- 
tained food particles associated with an 
obstructing lesion of the esophagus. The 
history of a previously resected leiomvosar- 
coma also brought up the consideration of a 
metastatic process producing the changes 
in the esophagus. 

At autopsy, barium was still present at 
the level of the obstruction, several days 
after the examination. Leukemic cells in- 
filtrated the full thickness of the esophageal 
wall in the middle third, and large numbers 
of Monilia organisms were also found in 
this segment. 


Recently, Kaufman e£ al.8 described ır- 
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ritabilitv and spasm of the esophagus 1n- 
volved by moniliasis. They point out the 
frequent occurrence of this lesion in blood 
dyscrasias and stress the shaggy, irregular 
appearance of the involved mucosa. How- 
ever, in none of their cases was complete 
obstruction noted despite the presence of 
narrowing and rigidity of the esophageal 
lumen. In our case, there was complete ob- 
struction to the passage of barium, associ- 
ated with marked dilatation of the involved 
segment. All layers of the esophagus were 
replaced by leukemic infiltration. The type 
and the distribution of the cells in the 
leukocvtic infiltration clearly indicated that 
this was not a response to the monilial 
infection. We consider, therefore, that the 
monilial infection was an incidental finding, 
and that the functional obstruction of the 
esophagus was due to destruction of the 
muscular wall and its innervation by the 
leukemic infiltration. 

It is of interest that treated leukemia 
may be modified so that infiltration in the 
usual sites is no longer present. As an 
example, the spleen in our patient was 
actually atrophic, weighing only 20 gm. and 
showing no evidence of leukemia micro- 
scopically. 

Although clinically our patient presented 
no diagnostic problem with regard to the 
underlying disease, the situation from the 
point of view of anatomic pathology was 
more perplexing. The clinical diagnosis of 
leukemia was made certain by the findings 
of go per cent blast cells within the bone 
marrow. On the other hand, at the time of 
death, there was no purpura, lymphadenop- 
athy, splenic atrophy, or leukemic infiltra- 
tion of liver or kidneys, and only a moder- 
ate hyperplasia and immaturity of bone 
marrow. The leukemic infiltration in the 
wall of the esophagus, complicated as it was 
by the necrosis and monilial growth, pro- 
duced the unusual fluoroscopic appearance 
and presented the only extensive leukemic 
infiltration. Actually, from its cellular na- 
ture, it aided and confirmed the diagnosis 
of the leukemia. 
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SUMMARY 


A patient with a functional obstruction 
of the esophagus due to localized infiltra- 
tion by acute granulocytic leukemia 1s 
presented with a review of the pertinent 
literature. 


Hyman L. Gildenhorn, M.D. 
City of Hope Medical Center 
Department of Radiology 
Duarte, California 
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ACHALASIA OF THE ESOPHAGUS IN A DACHSHUND* 


By MAXWELL H. POPPEL, M.D., and FRANZ J. LUST, M.D. 


NEW YORK, NEW YORK 


ARDIOSPASM, also known as acha- 
lasia or megaesophagus, is essentially a 
perversion of the physiology of the lower 
esophagus. Following deglutition there 1s 
failure of peristalsis and failure of relaxa- 
tion of the lower esophageal complex. 
Under the influence of retained food and 
secretions, the esophagus slowly dilates 
and may reach giant proportions. 
The condition apparently results from a 
postganglionic cholinergic denervation of 





liG. 1. Achalasia in a dachshund as seen in 
the normal walking posture. 


the esophagus possibly caused by some un- 
known form of injury. This conclusion! is 
predicated on the abnormal histologic ap- 
pearance of the myenteric plexus of Auer- 
bach and on pharmacologic evidence re- 
sulting from the “mecholyl effect," which 
is a hypersensitive response of denervated 
tissue to a neurohumoral agent. 

Recently a greater incidence of cardio- 
spasm has become apparent. Swenson and 
Oeconomopoulos? described the condition 
in 6 children ranging from two and one-half 
to twelve years of age. Patterson? reported 
a case of cardiospasm in a Chihuahua dog 
and stated that this condition 1s as common 
in dogs as in man and that its appearance 
seems to be identical in the two species. He 





Fig. 2. Achalasia in the upright posture. 


did not encounter the condition in cats, 
horses nor cows. 

We examined a young dachshund which 
was unable to retain food. A barium sus- 
pension examination revealed a tremendous 
dilatation of the esophagus. Roentgeno- 
grams taken in the normal walking (Fig. 1) 
and upright (Fig. 2) postures showed fluid 
levels in the widened esophagus with ab 
sence of peristalsis. The lower end of the 
esophagus had a cone-like outline with 
smooth borders and permitted only a 
trickle of barium to reach the stomach. 


Maxwell H. Poppel, M.D. 
550 First Avenue 
New York 16, New York 
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ROENTGENOLOGIC FEATURES OF CONGENITAL 
BILATERAL ANTERIOR DIAPHRAGMATIC 
EVENTRATION* 


. By NORMAN L. AVNET, M.D. 


NEW YORK, NEW YORK 


HE roentgenologic diagnostic aspects 

of unilateral diaphragmatic eventra- 
tion and diaphragmatic herniation have 
been amply described ;?-5!?7* however, 
with the exception of one questionable 
case," the author has been unable to find a 
report of bilateral partial congenital even- 
tration of the diaphragm. It was therefore 
felt that the presentation of the case his- 
torles of 2 infants who were extensively 
studied because of the unusual appearance 
of the mediastinal silhouette and a dis- 
cussion of this abnormality would prove of 
interest. 


REPORT OF CASES 


Case 1. G.R., a white male, was admitted to 
the Bronx Municipal Hospital Center on 
January 9, 1961, at the age of 5 days because of 
respiratory distress. The patient was born 
spontaneously to a 28 year old P4 G4 serology 
negative female, following an uneventful preg- 
nancy of 84 months’ duration. The birth weight 
was § pounds, 12 ounces. At birth the patient 
was covered with meconium and was cyanotic 
and had respiratory distress. The placenta was 
noted to have multiple infarctions. The patient 
was begun on chloromycetin therapy. The 
respiratory distress improved only slightly in 
oxygen. At 4 days of age he developed watery 
stools and was transferred to the Bronx 
Municipal Hospital Center the next morning. 

Family History. There are 3 siblings ages 8, 
5 and 4 who are well. There is no history of con- 
genital anomalies. 

Physical Examination. Temperature 99, pulse 
140, respiratory rate 80, head circumference 
30.5 cm., length 22.5 cm., weight 2,500 gm. 

The infant was dusky out of oxygen and had 
mild respiratory distress without costal re- 
traction. Potter's facies with a receding Jaw, 
large low-set ears and a beaked nose were noted. 
The head appeared small with the sutures and 


fontanels normally opened. There was a cleft 
palate and a web neck. Decreased breath 
sounds were present in the left hemithorax but 
no rales were heard. The heart was normal. 
Weak femoral pulses were found. Neurologic 
examination revealed a poor Moro reflex with a 
weak cry; no grasp, but good muscle tone was 
present. 

Laboratory Data. Urinalysis: albumin 1 to 2, 
red blood cells 5 to 8 and white blood cells 10 to 
15 per high power field. Blood studies: hemato- 
crit 85 per cent, white blood cell count and 
differential were not remarkable. A roentgeno- 
gram of the chest taken on admission showed a 
mediastinal silhouette which was apparently 
enlarged to the right and to the left. In the 
lateral projection a mass appeared to be con- 
tinuous with the anterior portion of the dia- 
phragm. A suggestion was made that this repre- 
sented an anterior mediastinal tumor. On 
further evaluation the next day, a bilateral dia- 
phragmatic eventration was suspected, and a 
bolus of approximately 30 cc. of air was intro- 
duced by hypodermic needle into the ab- 
dominal cavity. Upright anteroposterior and 
lateral roentgenograms of the abdomen and 
chest were taken and demonstrated a bilateral 
diaphragmatic eventration continuous over the 
midline. 

An intravenous pyelogram showed adequate 
kidney function and morphology on the left side 
but the right kidney was not visualized. Roent- 
genograms of the skull failed to show calcifica- 
tions. The patient's course appeared stabilized 
in time and the hematocrit finally decreased to 
about 35 per cent. Approximately 6 weeks af- 
ter admission he was found dead. 

Autopsy Report. 1. Potter's facies. 2. Uremia 
(clinical): (a) multicystic right kidney; (b) 
stenosis of the right ureter at the ureteral pelvic 
junction; (c) absence of the right renal artery; 
and (d) pyelonephritic scars right kidney. 3. Co- 
arctation of the aorta, infantile type: (a) patent 
ductus arteriosus; (b) hypoplastic left ventri- 


* From the Department of Radiology, Albert Einstein College of Medicine of Yeshiva University, and Bronx Municipal Hospital 
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cle; (c) dilatation of the ascending aorta; (d) 
hypertrophy of the left ventricle; and (e) endo- 
cardial thickening of the left outflow tract. 
4. Cleft palate: (a) hemorrhagic bilateral pneu- 
monia. 5. Bilateral diaphragmatic eventration: 
(a) lobular liver. 6. Polylobulation of lung. 7. 
Early closure of small fontanel. 8. Web neck. 
9. Accessory spleen. 

After the microscopic examination of the 
brain, the final pathologic diagnosis included 
cerebral toxoplasmosis. 


Case 11. J.M., a 10 month old male, was ad- 
mitted to the out patient department for 
neurologic evaluation. On anteroposterior 
roentgenograms of the dorsal spine, it was noted 
that he had an anterior mediastinal mass which 
contributed to an extremely unusual cardiac 
silhouette. His physical examination and labora- 
tory work-up were essentially normal. The rest 
of this patient’s hospital stay was predominantly 
concerned with locating the correct cause for 
the unusual cardiac and mediastinal silhouette. 
lluoroscopic examination of the chest failed to 
show distinctive cardiac pulsations and it was 
considered possible that multiple pericardial 
cysts contributed to the unusual appearance of 
the mediastinum. In retrospect, the apparent 
lack of adequate pulsation of the heart was 
probably due to its abnormal location in rela- 
tion to the anterior inferior mediastinal mass. 
The thymus decreased in size after approxi- 
mately 5 days of corticoid treatment (Fig. 8). 
This removed the possibility that the medi- 
astinal silhouette was due to thymic enlarge- 
ment. An angiocardiogram showed an uplifted, 
elevated heart in relation to the mass which was 
lying inferiorly and anteriorly. A small aortic 
coarctation was also seen. It then became ap- 
parent that we were dealing with a mass which 
seemed to be separated from the cardiac 
structures, but which occupied both right and 
left paracardiac spaces. Thirty cubic centi- 
meters of air were instilled into the peritoneal 
cavity by hypodermic syringe and upright and 
lateral roentgenograms demonstrated conclu- 
sively that the mass was indeed an anteriorly 
located, bilaterally eventrated diaphragm, with 
herniation of the liver into the general area of 
the thorax. The liver conformed to the dia- 
phragmatic contour. 

A barium enema study was done subse- 
quently and showed elevation of the transverse 
colon. 


Norman L. Avnet 
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l'iG. 1. Case 1. A posteroanterior roentgenogram of 
the chest on admission shows the lack of a typical 
diaphragmatic contour both to the right and to the 
left of the mid-line. It is also very difficult to de- 
termine the actual cardiac contour. 


ROENTGENOGRAPHIC FINDINGS 


Careful study of the routine roentgeno- 
grams of the chest of both of these patients 
revealed the rather typical bell-shaped 
appearance of an anterior, bilateral partial 
diaphragmatic eventration (Fig. 1 and 37 
Consistent with Felson's silhouette sign, 
there was an apparent absence of the ante- 
rior aspects of both hemidiaphragms in the 
lateral projection. In Case r, particularly, 
the normal contour of the heart was obliter- 
ated, suggesting, at first glance, a tumor of 
the anterior mediastinum (Fig. 2 and 6). 
Also, on the lateral projections, the dimin- 
utive appearance of the abdominal portion 
of the liver indicated that a large portion of 
the liver was elevated, conforming to each 
dome of the diaphragm. 

It was only on the posteroanterior roent- 
genogram of the chest that the unusual 
appearance of the mediastinal sihouette was 
seen. In both cases the mediastinal sil- 
houette was enlarged to the right and to the 
left of the midline in a somewhat bell- 
shaped pattern. It is interesting that, in 
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Fic. 2. Case 1. A lateral roentgenogram shows com- 
plete obliteration of the anterior portion of the 
diaphragmatic contour. Note the apparent lobular 
nature of the anterior mediastinal mass and the 
diminutive appearance of the liver in the ab- 
dominal cavity. 


Case 11, the first impression was to rule out 
diaphragmatic eventration (Fig. 7, 4-C) 
and to consider the presence of multiple 
pericardial cysts; however, an angiocardio- 
gram demonstrated a normal heart with a 
small coarctation. Of important signifi- 
cance was the elevation of the heart with 
its somewhat peculiar rotation caused by 
the diaphragmatic eventration (lig. 9, 
A and B). 

If one has a high enough level of sus- 
picion after seeing the unusual silhouette 
on the posteroanterior and lateral roent- 
genograms of the chest, instillation of a 
small quantity of air, or other less poten- 
tially dangerous gas such as CO, or N:O, 
into the abdominal cavity can be readily 
accomplished without any physical disa- 
bility to the patient.*'? Upright and lateral 
projections of the abdomen at this time will 
show the characteristic appearance of air 
under the eventrated portions of the dia- 
phragm and actually the associated por- 
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Fic. 3. Case 1. An upright posteroanterior roentgeno- 
gram of the chest after the instillation of air into 
the abdominal cavity demonstrates the air under 
the eventrated portion of the diaphragm and shows 
the rounded liver nodules w hich follow the contour 
of the eventrated diaphragm. 





Fic. 4. Case 1. A lateral roentgenogram shows to 
better advantage the loculation of the air in the 
eventrated portion of the diaphragm anteriorly. 
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l'1G. 5. Case rr. A posteroanterior roentgenogram of 


the chest shows the loculated contour of the medi- 
astinal silhouette. It is impossible to see the outline 
of the heart. 


tions of the liver will be outlined (Fig. 3, 4, 
II and 12). 


DISCUSSION 


It is important, but difficult sometimes, 
to differentiate between partial diaphrag- 
matic eventration and diaphragmatic her- 
niation. In the latter, a portion of the ab- 
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Fic. 6. Case 1. A lateral roentgenogram shows the 
prominent thymus and the apparent obliteration 
of the anterior half of both hemidiaphragms. 
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dominal contents almost always protrudes 
into the chest. There is usually a peritoneal 
sac covering the portion of herniated ab- 
dominal contents. There are in the dia- 
phragm several areas of potential con- 
genital deficiency and other points of 
potential weakness, and these are the 
usual sites of both the congenital and 
acquired hernias. In the discussions of 
diaphragmatic hernia, anterior herniations 
through the foramen of Morgagni are de- 
scribed, and are usually said to appear in 
the right paracardiac region and only 
rarely through the analogous costosternal 
foramen on the left, due presumably to the 
presence of the heart. A right-sided hernia 
through the foramen of Morgagni mav 
produce characteristic displacement of cer- 
tain abdominal organs. When it contains 
only omentum, a shadow of soft tissue or 
water density is seen lying anteriorly next 
to the cardiac margin. In some cases colon, 
small bowel, or rarely the stomach may be 
present within the herniation sac and the 
appearance of the air in the structure may 
help in identification. Also, an inverted, 
V-shaped upward displacement of the 
colon may indicate potential herniation of 
abdominal structures towards the area of 
suspicion (Fig. 10). As opposed to the very 
rare recorded instances of bilateral anterior 
herniation, there are numerous reports of 
bilateral herniation through the foramina 
of Bochdalek, or the posterior lumbocostal 
triangle, situated 1n the posterior aspect of 
each hemidiaphragm. 

Diaphragmatic eventration, on the other 
hand, is usually considered to be due to the 
weakness of the muscular diaphragm and is 
often associated with trauma. Reed and 
Borden” present an excellent review of the 
historical aspects of bilateral total dia- 
phragmatic eventration, tracing the first 
anterior description back to the mid- 
eighteenth century. 

[n a sense when one deals with a con- 
genital defect, there is onlv a semantic 
differentiation between the appearance of 
an anterior abnormality due to a diaphrag- 
matic eventration as compared to that due 
to a diaphragmatic hernia. In a review of 


Vor. 88, No. 4 


Bilateral Anterior Diaphragmatic Eventration 


SJ 


EN 
~~] 





aphragms. (C) An anteroposterior roentgenogram of the chest using barium also gives the impression that 
the diaphragms are intact bilaterally. Because of this it was felt that diaphragmatic eventration was un- 


likely. 


the embryology of the diaphragm by Wells? 
in 1954 the only description of a bilateral 
diaphragmatic abnormality is presented 
which could be accepted as that of a bi- 
lateral diaphragmatic eventration. Wells, 
mself, described this as a bilateral hernia. 


Fic. 7. Case 11. (4 and B) Oblique roentgenograms of the thorax show apparent intact nature of both hemidi- 


Ravitch and Handelsman” in their clinical 
evaluation do not distinguish between an- 
terior hernia and anterior eventration. 
Wells studied 4 autopsy cases of diaphrag- 
matic hernia, 3 in infants. His Case 4, that 
of a premature female weighing 1,730 gm., 


s 





ic. 8. Case 11. After 5 days on meticorten a decrease 


in the size of the thv mus was noted. 


showed what he considered to be an early 
stage of bilateral hernia in the ventrolateral 
portions of the sternocostal triangles, 
corresponding to the foramen of Morgagni. 
These were described as being abnormal_y 
large. He considered this to be due to a 


congenital defect in the muscular laver of 


the diaphragm, but analogous to the esopa- 
ageal hiatus hernia, where a serous sac is 
always present. Wells describes a bilateral 
V-shaped gap in the muscle of the anterior 
costal part of the diaphragm extending 
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Fic. 10. Case 11. A barium enema study shows scme 
elevation of the transverse colon suggesting eleva- 
tion of the abcominal organs towards the thorax. 
This should have been an indication that the de- 


fect in the diaphragm included the liver. 





Fic. 9. Case ir. (4) Levo- and (B) dextro-cardiograms demonstrate the elevated position of the heart in rela- 
tion to the diaphragm. Coarctation of the aorta is also evident. 
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from the sternum medially to the eighth 
rib laterally. The dimensions of the right 
gap were approximately 24 by 22 mm. and 
of the left gap 25 by 16 mm. The hernial 
sacs he described therefore were composed 
of two layers, peritoneum and pleura. The 
depth of the right sac was ro mm. and was 
greater than that of the left which was 5 
mm. Each sac was occupied by an abnormal 
nodule of the liver. It appeared to Wells 
that the area of muscle which was deficient 
in the anterior part of the diaphragm left 
only the pleural and the peritoneal surface 
of the diaphragm as supporting structures. 
It is interesting to compare the findings of 
this patient with those of Case 1 of our 
series as described in the autopsy protocol. 
"A bilateral defect in the muscular portion 
of the diaphragm is noted with replacement 
of about 6 cm. of the anterior portion of the 
diaphragm by a thin fibrous transparent 
membrane. On the right side this membrane 
has been pushed up to the level of the sth 
rib by a portion of the right lobe of the liver. 
On the left side the dome extends up to the 
6th rib. There is no herniation of abdominal 
viscera into the thoracic cavity.” 

It is obvious that there was a virtual 
elimination of the muscular portion of the 
Ciaphragm anteriorly, and because of this 
weakening of the diaphragmatic structure, 
an eventration of the diaphragm developed. 





Frc. 11. Case 11. Air instillation into the abdominal 
cavity shows the characteristic appearance of air 
under the eventrated portions of the diaphragm. 
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lic. 12. Case 11. An upright lateral roentgenogram of 
the chest after the introduction of air into the ab- 
dominal cavity shows the characteristic appear- 
ance of eventration of the diaphragm. 


That the liver conformed to the weakness in 
the diaphragm indicates that this process 
probablv took place relatively early during 
the embrvologic development of the fetus. 
Bremer? suggests that accompanying gen- 
eral disease (e.g., anemia) may be a con- 
tributing factor in causing degeneration of 
the binding structures of the muscular 
portion of the diaphragm, thereby allowing 
it to be more readily torn or weakened. 
There is no conclusive evidence for this. 


CLINICAL CONSIDERATIONS 

In the first case considerable discussion 
ensued regarding the possibilities of surgical 
repair of the bilateral eventration. It was 
dificult to understand why the patient had 
an elevated hematocrit and whether this 
could be secondary to respiratory em- 
barrassment. The child's respiratory prob- 
lem gradually improved and did not neces- 
sitate surgical repair. 

In Case um it should be noted that the 
child was, and still is, completely asympto- 
matic and one must presume that at the 


750 
present time, at least, no surgical interven- 
tion is indicated. 


SUMMARY 


I. Two cases of bilateral congenital 
diaphragmatic eventration are presented. 

2. A characteristic appearance of an 
enlarged and deformed mediastinal sil- 
houette was noted and is commented upon. 

3. Use of intraperitoneal gas insufflation 
is suggested as a conclusive diagnostic 
procedure. 

4. The patients presented are compared 
with a case described in the embryologic 
literature. 

5$. A note is made as to the clinical 
handling of these patients. 

6. Association of these congenital ab- 
normalities with others, such as coarctation 
of the aorta, shows agreement with manv 
authors who feel that congenital anomalies 
are not usuallv isolated. 


Department of Radiology 

Albert Einstein College of Medicine 
Yeshiva University 

Eastchester Road and Morris Park Avenue 


New York 61, New York 
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HEMANGIOMA OF THE LIVER WITH 
THROM BOCYTOPENIA* 


By W. HOWARD COOPER, M.D., and JAMES F. MARTIN, M.D. 


WINSTON-SALEM, NORTH CAROLINA 


HROMBOCYTOPENIA © occurring 

with benign hemangioma of the skin in 
infants and children has been well estab- 
lished. The available evidence supports the 
theory of the destruction of platelets within 
the tumor. This report concerns the finding 
of thrombocytopenia in a patient with a 
large hemangioma of the left lobe of the 
liver. 


REVIEW OF THE LITERATURE 


Shumacker!?* reviewed the literature on 
hemangiomas of the liver in 1942. He 
found 66 cases reported and added one of 
his own. Thrombocytopenia was not re- 
ported in any of these, although there was 
little mention of the hematologic values in 
any of the cases. The symptoms usually 
described were vague gastrointestinal com- 
plaints, such as bloating, nausea, anorexia, 
and dyspepsia. The outstanding finding on 
physical examination was the presence ofa 
mass (in £4 of 67). Females predominated 
by a ratio of 4.5:1. A correct preoperative 
diagnosis was made in only 2 cases. In one, 
the abdominal mass was unusually com- 
pressible, and in the other, a bruit was 
heard over the tumor. Shumacker recom- 
mended surgical removal as the treatment 
of choice for hemangioma of the liver, and 
indicated that the greatest danger associ- 
ated with such tumors was spontaneous 
rupture. 

There have been numerous reports of 
hemangioma of the liver since this classic 
study. Hemangiomas are more frequently 
found in the liver than any internal organ,” 
and are noted in from 2 to 7 per cent of all 
autopsy specimens. The great majority 
of these tumors are small, produce no 
symptoms, and are found incidentally at 


autopsy or laparotomy. Only the large 
tumors produce symptoms. 

Kasabach and Merritt! reported the first 
case of hemangioma of the skin with 
associated thrombocytopenia in 1940. A few 
other cases were reported later, but there 
remained considerable doubt as to whether 
these two conditions were actually related 
or occurred merely by chance. Approxi- 
mately 25 cases are reported in the English 
literature. It is now clearly established that 
the thrombocvtopenia is secondary to the 
hemangioma. Good ef al." believe this to 
be the result of sequestration, utilization, 
and destruction of platelets within the 
hemangioma. Platelet thrombi have been 
found within the hemangioma producing 
vascular occlusion. Gilon e/ al. reported 
simultaneous platelet counts from the 
tumor and the peripheral blood of their 
patient, and demonstrated a significantly 
higher concentration of platelets in the 
tumor vessels. 

To date, the reported cases of thrombo- 
cytopenia and hemangiomas have been in 
infants and young children. The only 
patient over 3 years of age was a girl of 15. 
The thrombocytopenia disappears when 
there is regression of the tumor, whether 
this be spontaneous or as a result of 
therapy. 

Treatment of the vascular tumors of the 
skin has varied considerablv. Splenectomy, 
surgical excision, blood transfusions, 
steroids, and irradiation have all been 
used, with varied results. Spontaneous re- 
gression of the hemangioma has been re- 
ported.” 


REPORT OF A CASE 


M.T., a 32 year old white female, was first ad- 


* From the Department of Radiology, Bowman Gray School of Medicine of Wake Forest College, Winston-Salem, North Carolina. 
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Fic. 1. (4) Caudal and (B) posterior displacement of the barium filled stomach by the mass in the left lobe of 
the liver is clearly demonstrated on the contrast studies. 


mitted to the North Carolina Baptist Hospital 
on July 11, 1961. The history revealed that she 
had been in good health until November, 1660, 
at which time she began having occasional 
episodes of nausea and vomiting. She had one 
episode of hematemesis in January, 1961, and 
was admitted to another hospital. Various 
studies failed to establish the etiology of the 
gastrointestinal bleeding and she was dis. 
charged. During the next few months, she had 
intermittent bouts of epigastric burning dis- 
comfort which was unrelated to meals. She also 
complained of frequent postprandial bloating 
which was relieved by medication but not by 
food. She lost approximately 10 pounds during 
this period of time. 

The past history revealed a bout of rheu- 
matic fever at the age of 19. She had a thyroid 


goiter removed in 1956. The remainder of the 
history was unremarkable. 

The physical examination was negative ex- 
cept for a mass palpable 2 hnger-breadths be- 
neath the left costal margin, which was thought 
to be spleen. 

The admission laboratory work revealed a 
normal white blood cell count, a hemoglobin of 
11.6 gm. per cent and a hematocrit of 40 vol. 
per cent. The first platelet count was reported 
as 300,000. Liver function and electrolyte 
studies were within normal limits. The protein 
bound iodine was 4.4 mg. per cent. Chest 
roentgenograms, gallbladder series, and an 
electrocardiogram were Interpreted as normal. 
An upper gastrointestinal series revealed a mass 
in the left upper quadrant which displaced the 
stomach (Fig. 1, 4 and B) posteriorly and to 
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zhe right. This was interpreted as most likely 
-epresenting splenic enlargement. There was no 
evidence of peptic ulcer or esophageal varices. 
The barium enema and intravenous pyelo- 
graphic studies were within normal limits ex- 
cept that a slight caudal displacement of the 
splenic flexure and left kidney by the left upper 
quadrant mass was noted. The small bowel 
series was normal. She was discharged with a 
diagnosis of splenomegaly of unknown etiology. 

She was re-admitted on September 12, 1961, 
with complaints of constant left upper quad- 
rant pain and intermittent attacks of nausea 
and vomiting. The vomitus had a "coffee 
ground" appearance but no bright blood was 
seen. The platelet count at this time was 65,000. 
Esophagoscopy was normal. A repeat ex- 
amination of the stomach demonstrated the left 
upper quadrant mass to be unchanged; the 
stomach was still displaced posteriorly and to 
the right. The impression at this time was 
portal hypertension with splenomegaly and 
thrombocytopenia. She was transferred to the 
surgical service for exploratory laparotomy. At 
operation, the spleen was normal and a large 
cystic tumor was found which involved about 
go per cent of the left lobe of the liver. The 


portal pressure was recorded as 9.5 cm. of 


water. The right lobe of the liver was normal. A 
left hepatic lobectomy was successfully per- 
formed. 

A few hours after surgery a copious amount 

of bloodstained fluid was noted coming from 
the drains which had been inserted at surgery. 
The hematocrit had dropped to 20 vol. per 
cent. She was returned to the operating room 
and re-explored. A few oozing points 
noted on the raw edge of the liver and the peri- 
toneal cavity contained approximately 1,500 
c. of bloody fluid. The bleeding points were 
controlled with sutures and the wound again 
closed. She received a total of 11 pints of blood 
during the two surgical procedures. Blood 
fibrinogen level at the time of surgery 
slightly depressed and she also received 2 units 
of fibrinogen. 

Her postoperative course was largely unre- 
markable except for a mild transfusion reac- 
tion. The platelet count rose to 165,000 by the 
tenth day. She was discharged to the care of her 
physician on October 4, 1961. She continued to 
do well at home until the onset of mild jaundice 
in February, 1962. She was again admitted to 
the hospital, where a diagnosis of serum hepa- 
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lic. 2. Barium study on the last admission, which 
was 4 months after surgery, shows no abnormal 
impression upon the stomach. There is an ulcer 
demonstrated in the duodenal bulb. 


titis was made. Her platelet count on this ad- 
mission was 260,000. A barium study of the 
stomach showed no abnormal impression upon 
that organ. Àn ulcer was seen in the duodenal 
bulb (Fig. 2) at this time. She made an un- 
eventful recovery and returned home for fur- 
ther convalescence. 


DISCUSSION 


Thrombocytopenia has been established 
as occurring in certain patients with 
hemangiomas of the skin and in one where 
the hemangioma was located in the colon.! 
It is not surprising to find it associated 
with a hemangioma of the liver. Heman- 
gioma of the liver has been por with 
increasing frequency in recent years but a 
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correct preoperative diagnosis is ex- 
tremely uncommon. In retrospect, the 
diagnosis might have been suggested in our 
case by the combination of a mass in the 
region of the liver, unexplained gastro- 
intestinal symptoms, and thrombocyto- 
penia. This triad is not pathognomonic, but 
should lead the physician to seriously con- 
sider the possibility of a hemangioma of the 
liver. 

It is interesting to note that in July, 
1961, the patient's platelet count was given 
as 300,000. However, in a few of the cases of 
skin angiomas reported, the platelet count 
was normal until the tumor was noted to be 
increasing in size. Onlv then did the 
thrombocytopenia develop. It would ob- 
viously be difficult to determine the rate 
of tumor growth in an internal organ such 
as the liver. 

The single unequivocal episode of gastro- 
intestinal bleeding in our patient, which 
occurred 9g months prior to surgery, is still 
unexplained. It 1s possible that an active 
peptic ulcer was overlooked on the barium 
meal studies at that time. An intriguing, 
but unproven, hypothesis is that the rate 
of platelet destruction within the heman- 
gloma varies from time to time, perhaps 
related to the rate of the tumor growth. 
The occurrence of thrombocytopenia might 
be sporadic and intermittent. The thrombo- 
cytopenia could well cause a bleeding ten- 
dency. However, in our patient there was no 
mention of petechiae at the time of the 
hematemesis and melena. One of the 
cases of hepatic hemangioma reviewed by 
Shumacker had unexplained  gastroin- 
testinal hemorrhage. No platelet counts 
were given in that case. 


CONCLUSION 


I. A case of hemangioma of the left lobe 
of the liver with associated thrombocyto- 
penia 1s reported. The thrombocytopenia is 
probably secondary to the destruction of 
platelets within the tumor. This case sug- 
gests the possibility of active and possibly 
sporadic growth of the tumor, producing an 
intermittent thrombocytopenia. 
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2. The presence of a palpable mass in the 
region of the liver, gastric displacement 
with gastrointestinal bleeding and vague 
symptoms, and thrombocytopenia should 
suggest the diagnosis of a hemangioma of 
the liver. 


James F. Martin, M.D. 
Department of Radiology 

Wake Forest College 

Bowman Gray School of Medicine 
Winston-Salem 7, North Carolina 
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CHOLECYSTOGRAPHY AS AN AID IN THE LOCALI- 
ZATION OF UPPER ABDOMINAL MASSES* 


By PETER C. CONLON, F.F.R., and RAYMOND W. BRUST, Jr., M.D. 


PITTSBU RGH, PENNSYLVANIA 


N THE investigation of upper abdominal 

masses, barium studies of the gastro- 
intestinal tract and excretory urography 
are frequently the initial contrast examina- 
tions. While they serve to exclude lesions of 
the gastrointestinal tract and kidney re- 
spectively, their value in masses arising 
elsewhere is limited to spatial localization 
of the mass from displacement or encroach- 
ment on the contrast filled structures. 1215 

More recently, specialized roentgeno- 
logic procedures such as aortography, pre- 
sacral air insufflation, pneumoperitoneum, 
splenoportography and radioisotope studies 
have been advocated,*! but these examina- 
tions are technically more difficult and 
therefore carry an added risk to the patient. 

Since hepatic enlargements, gallbladder 
and pancreatic lesions constitute a large 
proportion. of upper abdominal masses, 
cholecystography might be expected to be a 
useful adjunct in the diagnosis of such 
masses. Review of the literature on this 
subject reveals only one report advocating 
cholecystography? and this to exclude the 
gallbladder as the site of origin of the mass. 
In an attempt to assess the value of this 
examination, all cases of upper abdominal 
masses encountered in the Department of 
Radiology over the past 5 years were re- 
viewed. A small series of 11 cases in which 
the diagnosis was established at surgery or 
autopsy was selected to illustrate the value 
of cholecystography in the diagnosis of 
upper abdominal masses (Table 1). 

In view of the unusual cholecystographic 
findings, an additional case is included in 
this report although a definite histopatho- 
logic diagnosis is not available. 


REPORT OF CASES 


Case 1. M.B. This 68 year old male was ad- 
mitted with a grossly enlarged liver, weight loss 


and right upper abdominal pain. There was no 
clinical jaundice. 

An upper gastrointestinal study showed dis- 
placement of the stomach to the left and ex- 
trinsic pressure on the lesser curvature of the 
antrum. A barium enema study demonstrated 
inferior displacement of the hepatic flexure of 
the colon. Cholecystography revealed a well- 
functioning gallbladder which was horizontal 
in position and displaced laterally almost to the 
flank (Fig. 1). There was a smooth concave 
defect on the inferior aspect, measuring 8 cm. in 
length. The gallbladder showed no alteration in 
position. on the prone, erect and decubitus 
roentgenograms. 

Operation disclosed a large vascular tumor 
arising from the anterior surface of the liver 
extending inferiorly and medially. The patho- 
logic diagnosis was primary carcinoma of the 
liver. 


Case 11. A.R. This 45 year old female entered 
the hospital with a firm, tender 4 cm. epigastric 
mass, generalized abdominal pain and in- 
tolerance to fatty foods. The patient was not 


jaundiced. 


An upper gastrointestinal series demon- 
strated displacement of the stomach believed 
to be on the basis of hepatic enlargement. 
Cholecystography showed a well-functioning 
gallbladder which appeared elongated and dis- 
placed inferiorly, overlying the third and fourth 
lumbar vertebrae in the prone position (Fig. 2). 
There was also a smooth concave defect on the 
lateral aspect of the neck of the gallbladder 
approximately 3 cm. in length. In all projec- 
tions, the defect was constant and the gall- 
bladder was unchanged in position. 

Operation disclosed a moderately enlarged 
liver studded with tumor nodules of varying 
size. The histopathologic diagnosis was pri- 
mary hepatoma. 


Case mi (Fig. 3, Æ and B). A.B. This 53 year 
old female presented with a right upper quad- 
rant mass and pain. There was no clinical 
jaundice. Ten months before this admission 


* From the Department of Radiology, Mercy Hospital, Pittsburgh, Pennsylvania. 
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TABLE I 


SUMMARY OF CASES 





Case, Age 


Clinical Findings 
and Sex vd 








Cholecystographic Findings 
Gallbladder displaced laterally; fixed 


Gallbladder displaced medially; fixed 


fixed filling defect 


fixed deformed contour 


Normal gallbladder laterally with an 
oval elongated opacity medially 


Pathologic Diagnosis 





Primary carcinoma of liver 
Primary hepatoma 
Primary hepatoma 


displaced inferiorly s 


multiple fixed extrinsic defects 


with Primary carcinoma of liver with 
metastasis to the gallbladder 
Carcinoma of stomach with solitary 
metastasis to liver 
Acute perforated 
cholecystitis 
Choledochal cvst 


gallbladder large 


displaced inferiorly; 


gallbladder with emphysematous 


I. M.B. Grossly enlarged liver; no jaundice 
68 yr. male extrinsic defect 
II. A.R. Firm epigastric mass 
45 yr. female extrinsic defect 
III... A.B. Right upper quadrant mass Gallbladder 
£3 yr. female 
IV. W.S. Marked hepatomegaly; no jaundice Immobile 
59 yr. male | 
V, R.M. Perforated duodenal ulcer; tender Gallbladder 
49 yr. male mass on liver 
VI. W.G. Right upper quadrant piriform mass Emphysematous 
56 yr. male air-fluid level 
Vil. L.W: Tender tubular mass in right upper 
27 yr. female abdomen 
VIII. A.H. Enlarged liver, particularly left lobe 


51 yr. female 


Gallbladder in normal position with 
fixed filling defect medially with 


None; probable carcinoma of gall- 
bladder 


central ulceration 


Gallbladder displaced medially with 
varying contour 

Gallbladder displaced superiorly with 
varying extrinsic defects 

Gallbladder mobile with varying dis- 


Retroperitoneal leiomyosarcoma 
Retroperitoneal leiomyosarcoma 


Retroperitoneal leiomyosarcoma 


IX. I.S. Firm mass in right upper quadrant 

41 yr. female 

A, ROC. Firm mass in right upper quadrant 

71 yr. female believed to be gallbladder 

AI, CO, Large mid-abdominal mass 

75 yr. female placements 
AIL. J.R. Right upper quadrant mass 


61 yr. male 


Varying displacement of the gall- 
bladder; medial bowing of upper 


Retroperitoneal leiomyosarcoma 


portion of the common bile duct 








she had been investigated for a questionable 
right upper quadrant mass but the upper 
gastrointestinal series, cholecystograms, and 
laminagrams of the renal areas were inter- 
preted as normal. 

During the present admission, barium studies 
revealed extrinsic pressure on the gastric 
antrum and inferior displacement of the 
hepatic flexure of the colon. A cholecystogram 
showed the gallbladder to be elongated and dis- 
placed inferiorly with the fundus at the level of 
the transverse process of Ls (Fig. 34). Three 
large scalloped extrinsic pressure defects were 
present on the lateral aspect of the gallbladder. 
The appearance of the gallbladder and of the 
defects showed no change in the prone, erect, 
and decubitus projections. 

Laparotomy revealed the presence of a large 
tumor occupying almost the entire right lobe of 
the liver, which proved to be a primary hepa- 
toma on histopathologic examination. 

Case tv (Fig. 4, 4 and B). W.S. This 59 year 
old male was admitted with hepatic enlarge- 
ment, weight loss and abdominal pain. The 
serum bilirubin was normal. Three months be- 
fore the present admission, a cholecystogram 
was interpreted as normal and a gastrointes- 
tinal series showed antral gastritis. 








Fic. 1. Case 1. The gallbladder is horizontal in posi- 
tion, displaced to the flank with a large, smooth 
extrinsic defect on the inferior margin (arrow). A 
large hepatoma arising from the anterior surface of 
the liver was found at surgery. 
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Fic. 2. Case 11. A smooth defect (arrow) is present 
on the lateral aspect of the gallbladder, which is 
displaced inferiorly and. medially. At operation, 
prim: ry carcinoma of the liver was found present- 
ing as varying sized masses throughout the liver. 
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At the present admission, an upper gastro- 
Intestinal series demonstrated extrinsic pres- 
sure on the gastric antrum and on the second 
portion of the duodenum. A cholecystogram 
showed an irregular collection of contrast 
medium in a normally situated gallbladder 
(Fig. 44), but the gallbladder showed no evi- 
dence of mobility In erect, prone and decubitus 
projections. 

Percutaneous liver biopsy established a 
diagnosis of primary hepatoma, this di: ignosis 
being confirmed at autopsy 2 months later. The 


gallbladder wall and lumen were invaded by 
the tumor. 


Case v. R.M. This 49 year old male was ad- 
mitted with a diagnosis of perforated duodenal 
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Fic. 4. Case rv. (4) An irregular collection of contrast medium is faintly visualized in the gallbladder (arrows) 
which remained fixed in all projections. Autopsy revealed gross infiltration of the gallbladder by a primary 
carcinoma of the liver. (5) A lateral decubitus roentgenogram done at the first admission demonstrating 
medial position of the gallbladder and a shallow detect on the dependent margin (arrows). 


ulcer of 24 to 36 hours’ duration. A limited 
upper gastrointestinal study showed deformity 


af the duodenal bulb with extravasation of 


contrast medium about the bulb. Hepatic en- 
largement was also noted on admission. In view 
cf the patient's condition, conservative therapy 
was Instituted. 

Subsequently a pelvic abscess developed and 
was drained, but, in spite of this, pyrexia con- 
tinued. A tender mass appeared on the anterior 
aspect of the liver, and progressive enlargement 
cf the liver took place. As jaundice was absent, 
cholecystography was undertaken. This re- 
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vealed a well-functioning gallbladder with the 
body and fundus in a horizontal position (Fig. 
5). The gallbladder was displaced to the level 
of the body of L4 and showed no change in 
position or configuration in the various projec- 
tions. 

Laparotomy revealed a large necrotic mass 
in the right lobe of the liver and a small sub- 
phrenic fluid collection on the right. The patient 
died postoperatively and autopsy established 
the diagnosis of an enlarged liver with a massive 
solitary metastasis in the right lobe of the liver. 
A primary gastric neoplasm, § cm. in diameter, 


Fic. 3. Case rir. (4) The gallbladder is displaced medially with 3 large scalloped defects on the lateral aspect 
(arrows). A large hepatoma of the right lobe of liver was found at operation. (7) Cholecystogram from the 
first admission demonstrating a single shallow defect (arrow) corresponding to the position of the scalloped 


defects noted on the second examination. 


760 Peter C. Conlon and Raymond W. Brust, Jr. OCTOBER, 1962 


ic. §. Case v. The gallbladder appears “L” shaped 
with the fundus and body in a fixed position 
(arrow). At autopsy, the gallbladder was found 
adherent to a large necrotic metastatic tumor on 
the anterior surface of the liver. 
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was found in the fundus of the stomach pos- 
terlorly. A perforated duodenal ulcer with a 
resolving adhesive peritonitis was also present. 
The gallbladder was adherent to the liver 
and to the tumor but was not invaded by the 
tumor. 


Case vr. W.G. This 56 year old Negro male 
was admitted with a short history of epigastric 
pain and a piriform mass in the right upper 
quadrant. The mass was Io cm. in greatest di- 
mension. The patient was a mild diabetic con- 
trolled by diet alone. 

A survey roentgenogram of the abdomen 
showed no abnormality, and no soft tissue mass 
separate from the liver could be identified. 
With further localization of the tenderness to 
the right upper quadrant, cholecystography 
was undertaken 3 days after admission. The 
preliminary erect roentgenogram showed an 
enlarged emphysematous gallbladder with an 
air-fluid level (Fig. 6). 

At subsequent surgery, an acute perforated 
emphysematcus gallbladder was drained. 


Case vir. L.W. This 27 year old Chinese fe- 
male presented for the sixth time with a tender 
tubular mass in the right upper abdomen, as- 
sociated wita epigastric pain, nausea and 
vomiting. There was no jaundice though mild 
episodes of jeundice had occurred in the past. 
Previous barium enema examinations were re- 
ported as shcwing an area of segmental colitis 
in the proximal transverse colon. 

An upper zastrointestinal series showed no 
abnormality. Cholecystography performed for 
the first time at this admission revealed a faint 
rounded opacity in the right upper quadrant 
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lic. 6. Case vi. An erect roentgenogram demon- 
strating an emphysematous gallbladder (arrow) 
with an air-duid level which proved to be a per- 
forated emphysematous cholecystitis at surgery. 
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interpreted as gallbladder, and above and 
medial to this opacity another elongated oval 
opacity (Fig. 7). This was well delineated at its 
periphery but only faintly visualized centrally. 
A follow-up roentgenogram taken 24 hours 
later confirmed the initial findings and, in addi- 
tion, several finger-like processes were noted at 
the upper limit of the oval opacity suggesting 
hepatic ducts ez face. A subsequent intravenous 
cholangiogram showed similar findings and the 
distal part of the common bile duct was vis- 
ualized and appeared of normal caliber. 

Surgery disclosed a choledochal cyst, 5 cm. 
in width, with a normal cystic duct and gall- 
bladder. The main hepatic ducts were grossly 
dilated. The transverse colon was normal in 
appearance. 


Case vii. A.H. This 51 year old Negro fe- 
male entered the hospital because of weakness 
and weight loss. The liver was enlarged and an 
extension inferiorly into the epigastrium was 
believed to be due to left lobe enlargement. 
There was no jaundice. 

An upper gastrointestinal examination re- 
vealed extrinsic pressure upon the lesser curva- 
ture of the stomach believed to be due to 





Case vir, The gallbladder is visualized as a 
rounded opacity lateral in position. The medial, 
faintly visualized oval opacity (arrow) proved to 
be a choledochal cyst at surgery. 


Fio, 7. 


Localization of Upper Abdominal Masses 761 





Fic. 8. Case vit. The gallbladder is well opacified 
and an irregular filling defect is noted medially 
with a central collection of contrast medium sug- 
gesting ulceration (arrow). Although not yet 
proven, the findings strongly suggest a carcinoma 
of the gallbladder. 


hepatic enlargement. A barium enema study 
was normal. Cholecystography revealed a well- 
functioning gallbladder in a normal position. 
On the medial aspect of the gallbladder there 
was an irregular filling defect measuring 2 cm. 
across, with a central collection of contrast 
medium suggesting ulceration (Fig. 8). In the 
prone, erect, and decubitus projections, the 
defect appeared constant and the gallbladder 
displayed very limited mobility. 
Unfortunately, the patient has so far re- 
fused surgery and discharged herself from the 
hospital, but carcinoma of the gallbladder is 
considered the most probable diagnosis. 


Case 1x. LS. This 41 year old female pre- 
sented with upper abdominal pain, nausea 
and a hard mass in the right upper quadrant. 
The mass was believed to be separate from the 
liver and there was no jaundice. 
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liG. 9. Case rx. A prone roentgenogram showing the 
gallbladder displaced medially and folded on itself 
(arrow). A leiomyosarcoma involving the second 
portion of duodenum was found at surgery. 


Intravenous urcgraphy revealed a soft tissue 
mass in the right upper abdomen which ap- 
peared separate from the right kidney. Only the 
upper third of the right ureter was visualized 
and there was a mild degree of distention of the 
collecting system on the right, due to mild 
compression of the ureter by the mass. A 
barium enema study showed no abnormali-y. 
Because the mass extended anteriorly, chole- 
cystography was carried out. The gallbladder 
concentrated well but was displaced medially 
and folded on itself in various projections (Fig. 
9). The contour varied slightly and the gall- 
bladder appeared mobile. 

Surgery disclosed a grapefuit sized mass in- 
volving the transverse mesocolon and wall of 
the second part of the duodenum. The patho- 
logic diagnosis was retroperitoneal leiomy- 
osarcoma. 


Case x. E.C. This 71 year old female was 
admitted to the hospital with right upper 
quadrant pain, nausea and vomiting. There 
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l'1G. 10. Case x. A large mass (arrow) is seen displac- 
ing the gallbladder superiorly. Concave defects are 
noted on the inferior surface of the gallbladder. 
Surgery disclosed a retroperitoneal leiomvosar- 
coma adherent to the right kidney. 











was no jaundice. A firm mass believed to be 
gallbladder was palpable in the right upper 
quadrant. 

A cholecystogram showed the gallbladder to 
be displaced upwards, and concave defects were 
noted on its inferior border (Fig. ro). In the 
various positions, there was slight variation 
in contour of the gallbladder and the gall- 
bladder showed limited mobility. An intra- 
venous urogram showed the right kidney to be 
displaced downwards by the mass which ap- 
peared separate from the kidnev. A barium 
enema study showed no abnormality. 

Laparotomy revealed a hard retroperitoneal 
mass involving the inferior vena cava and 
firmly adherent to the right kidney. The histo- 
pathologic diagnosis was leiomyosarcoma. 


Case xi. C.O. This 75 year old female was 
idmitted with an asymptomatic abdominal 
mass. There was no hepatomegaly Or | gi 

An upper gastrointestinal series showed : 
large extrinsic pressure defect on the duris 
curvature of the stomach and duodenal loop 
suggesting a pancreatic lesion. A barium enema 
study showed inferior displacement of the 
transverse colon and irregularity of the superior 
border. Cholecystography revealed a well- 
functioning gallbladder with marked mobility 
end displacement in the various projections 
(Fig. 11). The common duct was visualized 
and appeared in a normal position. No ex- 
trinsic defects were noted on the gallbladder. 

Surgery disclosed a large cystic, vascular 
retroperitoneal mass with the base overlying 








Fic. 11. Case xr. The gallbladder is seen displaced to 
the flank by a large mass (arrow). In other projec- 
tions, the gallbladder demonstrated additional dis- 
placements and the common duct was visualized 
and appeared in normal position. The pathologic 
diagnosis was retroperitoneal leiomyosarcoma. 
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the bifurcation of the aorta and distal inferior 
vena cava. The pathologic diagnosis was 
retroperitoneal leiomyosarcoma. 


Case xi. J.R. This 61 year old white male 
complained of a right upper quadrant mass as- 
sociated with a weight loss of 20 pounds in the 
past 6 months. The patient was not jaundiced. 

Urograms showed a well-defined soft tissue 
mass in the right upper quadrant inseparable 
from the liver shadow. The lower pole of the 
right kidney was displaced slightly away from 
the mid-line, and though the right calyces and 
renal pelvis were normal, only the upper third 
of the right ureter was visualized and this ap- 
peared very tortuous. There was stasis of the 
contrast medium in the upper ureter. 

A barium enema examination showed in- 
ferior displacement of the proximal third of the 
transverse colon, and on the lateral projection, 
the mass encroached on the posterior aspect of 
the transverse colon. 

The gastrointestinal study findings were of 
considerable interest. The stomach was normal, 
but the duodenal cap exhibited a smooth ex- 
trinsic defect on its inferior border in some 
projections, but this was not visible when the 
patient was supine. Inspection of the roent- 
genograms showed that the defect was in fact 
due to a grossly displaced gallbladder (Fig. 
124), which, in the supine position, moved 
away from the duodenum. The most significant 
finding was an area of ulceration in the second 
portion of the duodenum, 3 cm. below the 
vaterian ampulla (Fig. 128). The crater meas- 
ured I cm. in diameter and the adjacent 
mucosa showed stretching and distortion of its 
folds. 

Cholecystography, performed in conjunction 
with the gastrointestinal study, revealed an 
extremely mobile gallbladder which at times 
occupied a normal position and at other times 
overlapped the lumbar spine. Extrinsic defects 
were produced on the contour of the gall- 
bladder by the adjacent mass. In addition, the 
common bile duct was clearly visible and 
showed medial bowing in the upper third of its 
course (Fig. 13). 

Laparotomy confirmed the preoperative 
diagnosis of leiomyosarcoma of the duodenum, 
the resected mass measuring 12X8X 10 cm. 


DISCUSSION 


Several interesting features are illus- 
trated bv this small group of cases which 
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lic. 12. Case xri. (4) Prone roentgenogram from combined cholecystography and upper gastrointestinal 
series. Note the displaced gallbladder (arrows? producing a concave defect on the inferior border of the duo- 
denal bulb and the apparent widening of the duodenal loop suggesting a pancreatic lesion. (B) Supine 
roentgenogram s3owing the gallbladder (arrow) adjacent to the superior aspect of the duodenal bulb. Note 


A. 


the ulceration or the second portion of the duodenum (arrow) corresponding to the site of origin of a 
leiomyosarcoma. 


includes masses of hepatic, biliary tract and 
retroperitoneal origin. 

Hepatic Masses. Four cases of primary 
hepatoma (Cases r-1v) and one of meta- 
static liver disease (Case v) are presented. 

Case 111 is of interest in that review of the 
cholecvstogram made on the first admission 
revealed a single shallow defect on the 
lateral aspect of the gallbladder (Fig. 3B) 
which probably indicated an early stage of 
the lesion, as it corresponded in position to 
the subsequent multiple scalloped defects 
demonstrated on the second examination. 
At that time, barium studies and laminag- 








KK 


Fig. 13. Case xir. Prone roentgenogram from the 
cholecystography illustrating another displace- 
ment of the gallbladder and, in addition, the com- 
mon duct is clearly visualized (arrow) and is 
bowed medially in its upper third. 
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raphy of the right upper quadrant failed 
to delineate a mass. 

Case tv also had normal barium studies 
on the first admission. The cholecvstogram 
at this time, however, showed a gallbladder 
which remained in a medial position, and, 
on the decubitus roentgenogram, a shallow 
extrinsic concave defect was noted on the 
dependent margin (Fig. 48). Although 
overlooked at the time, this may have been 
significant as the gallbladder subsequently 
became contracted and absolutelv fixed in 
position. Filling defects within the lumen 
were found at autopsy to be due to direct 
involvement of the gallbladder by the 
tumor. 

Case v was believed to be a perforated 
duodenal ulcer with a subphrenic abscess 
until cholecystography was performed. The 
findings on this study were consistent with 
an intrahepatic mass which was confirmed 
at surgery and proved at autopsy to be a 
metastatic lesion. The primary lesion in the 
stomach could not be identified on review of 





Fic. 14. A case of polycystic disease of the liver. Note 
the multiple defects (arrow) on the lateral aspect or 
the gallbladder. 
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the limited gastrointestinal series 
formed on admission. 

[n all of the cases of primarv and second- 
arv liver tumor, the gallbladder showed ex- 
trinsic defects which remained. constant. 
Fixation of the gallbladder was observed in 
the prone, erect and lateral decubitus posi- 
tions. There were, as would be expected, no 
differential features between the primary 
and metastatic lesions, as 1t is believed that 
anv intrahepatic mass may produce these 
findings. Geist? and Gambill and Hodgson‘ 
have reported similar findings in cystic liver 
disease and we have encountered a case of 
polycystic disease of the liver with the 
same cholecystographic findings (Fig. 14). 
These lesions can usually be differentiated 
by their clinical course. 

Biliary Tract Masses. Case vr, though 
having a palpable mass on admission, 
showed no abnormality on a survey roent- 
genogram of the abdomen. The survey 
roentgenogram of the cholecystography, 3 
days later, produced the first evidence that 
the mass was of gallbladder origin. This 
latent period in emphysematous cholecvsti- 
tis should be borne in mind. 

An erroneous diagnosis had been made on 
5 prior admissions in Case vir because 
cholecystography had not been performed 
in the investigation of the right upper quad- 
rant mass. This study provided the specific 
diagnosis of the mass. Recently, an increas- 
ing number of reports of the demonstration 
of choledochal cysts on cholecystograms 
have been appearing in the literature. 

Although not yet proven, Case vir most 
probably represents a carcinoma of the gall- 
bladder. Isolated reports of filling defects in 
the opacified gallbladder in cases of car- 
cinoma of the gallbladder have appeared in 
the literature;?4:!7 however, none of these 
describes the suggestive ulceration visual- 
ized in this case. Considering the rarity of 
preoperative diagnosis of gallbladder car- 
cinoma by any procedure;!?!5 and the fre- 
quency with which it 1s associated with an 
upper abdominal mass, cholecystography 
would appear to be the only available 
method for earlier diagnosis. 


per- 
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Retroperitoneal Masses. Case 1x, as a re- 
sult of barium studies, was believed to be a 
pancreatic mass, but the demonstration of 
an undisplaced common bile duct on cho- 
lecystography made this unlikely. The 
mobility and displacement of the gallblad- 
der suggested the extrahepatic location of 
the mass. 

Case xir illustrated the value of chole- 
cystography in two respects. First, since 
the patient had never been jaundiced, the 
demonstration of the displaced common 
bile duct was the only indication of in- 
volvement of this structure by the mass. 
Secondly, an erroneous impression of a 
pancreatic lesion at fluoroscopy was dis- 
pelled when cholecystograms showed the 
extrinsic defect on the duodenum to be due 
to the grossly displaced gallbladder. 

. All the retroperitoneal masses showed 
displacement of the gallbladder and most 
had extrinsic defects on the contour. The 
distinetion from intrahepatic lesions was 
made, however, by the fact that the gall- 
bladder remained mobile and the defects 
varied in configuration. Extrinsic defects 
on a mobile gallbladder have been. recorded 
in a few isolated reports of adrenal? and 
pancreatic? lesions and choledochal cyst.!* 

In this group of cases, barium studies 
demonstrated nonspecific encroachment on 
the stomach consistent with hepatic en- 
largement in 6 cases, while in 3 cases the 
studies were normal. In 2 cases, barium 
studies were not performed. In only 1 case 
(Case xim), did this examination yield 
specific information of ulceration of the 
gastrointestinal tract. 

Urography performed in the 3 patients 
with retroperitoneal lesions confirmed the 
location of the mass, but gave no indication 
of the site of origin. 

Cholecystography, on the other hand, 
indicated the intrahepatic nature of the 
lesion in Cases r-v and gave a specific 
diagnosis in Cases vi, vir and probably 
Case virt. In the retroperitoneal lesions, it 
merely confirmed the presence of the mass, 
but in Case xit elucidated the nature of a 
confusing impression on the gastrointestinal 
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study as well as demonstrating involve- 
ment of the common bile duct by the mass. 


CONCLUSIONS 


From this group of cases it is concluded 
that cholecystography is a useful adjunct 
in the diagnosis of upper abdominal masses. 

I. Intrahepatic lesions produced extrin- 
sic defects on a fixed gallbladder, the con- 
figuration of the gallbladder being constant. 

2. Extrahepatic masses displaced or in- 
dented the gallbladder, but the defects were 
not constant and the gallbladder was freely 
mobile. 

3. Unsuspected gallbladder lesions mav 
be detected. 

4. Involvement of the common bile duct 
by the mass may be demonstrated. 

5. The nature of confusing extrinsic de- 
fects observed on gastrointestinal studies 
may be clarified. 

The examination should be considered 
in cases with any upper abdominal mass, 
including hepatic enlargement, provided 
jaundice is absent. 


SUMMARY 


The value of cholecystography in the 
diagnosis of upper abdominal masses. has 
been illustrated by the presentation of 12 
cases. These cases include masses of hepat- 
ic, biliary tract and retroperitoneal origin. 
By virtue of the demonstration of various 
displacements and alterations-in the con- 
tour of the opacified gallbladder, it is con- 
cluded that cholecystography is a useful 
roentgenologic examination in the diagnosis 
of upper abdominal masses. 


Peter C. Conlon, F.F.R. | 
Mercy Hospital. — 
Pittsburgh, Pennsylvania 
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ORAL CHOLEDOCHOGRAPHY IN THE 
POSTCHOLECYSTECTOMY PATIENT* 


By HOWARD G. BAYLEY, M.D. 


BEAVER DAM, WISCONSIN 


Oe cholangiography or choledocho- 
graphy in the postcholecystectomy pa- 
tient has not received as much acceptance 
as the intravenous techniques, largely due 
to the lack of a good method. A procedure 
will be presented that has produced studies 
of diagnostic quality in 76 per cent of pa- 
tients during a period of 3 years. Most 
investigators have felt the need for further 
improvement in diagnostic accuracy; par- 
ticularly if this improvement could be made 
via the oral route, which should normally 
yield less serious systemic toxicity. 


PROCEDURE 


Starting with the method as developed 
and reported by Twiss ef alt in 1955 and 
using their research material relating to the 
maximum appearance times of 1opanoic 
acid (Telepaque*) in the duct system, a 
shorter and more concise technique was 
developed. A more recent report by Twiss 
and Gillette? indicates that they also have 
shortened their original procedure. Their 
procedure and the one being presented here 
are quite similar at the present time, even 
though they were developed independently. 
Larger than normal amounts of oral radio- 
paque are used in the absence of the nor- 
mal concentrating area—the gallbladder. 

A total of 24 tablets of iopanoic acid 1s 
used; 12 tablets are taken the evening prior 
to examination. The first evening dose, 6 
tablets, is administered 14 hours before the 
examination; 30 minutes later 6 more tab- 
lets are taken. The remaining 12 tablets are 
likewise taken a half hour apart, 6 tablets 
at each interval, starting 4 hours before the 
examination. Two hours after the last 
tablets have been partaken, the patient 1s 


* Telepaque-Brand ofIopanoic Acid—Winthrop Laboratories. 


given 2 drams of paregoric in water or ¢ gr. 
of morphine sulfate to contract the sphinc- 
ter of Oddi. 

Preparation of the patient and position- 
ing are the same as for routine cholecystog- 
raphy, including the fat-free supper and 
no subsequent food or liquids until the 
examination is completed. Roentgenograms 
are taken at hourly intervals up to 4 hours, 
or until the duct system 1s visualized. Since 
the visualization is not progressive, a fatty 
meal is given once the ducts are visualized 
and another set of roentgenograms are 
taken after 20 minutes. The fatty meal has 
improved the visualization in some cases. 
If there is no visualization after the fourth 
set of roentgenograms, or at the end of 4 
hours, the examination is terminated. 


REACTIONS 


Reactions to the large amount of opaque 
medium were no more frequent or severe 
than with the smaller amount used for 
routine cholecystography and were not a 
problem. With the original extended 2 day 
procedure, the reactions were more fre- 
quent, but seemed to be due more to the 
length of the procedure and the restricted 
diet than to the medium used. In general, 
the procedure was well tolerated by ali 
patients in all age groups. 


EVALUATION OF EXAMINATIONS 
Ninety-two patients were examined by 


this method, all of whom had had a chol- 
ecystectomy. No specific diagnosis had been 
made prior to the examination. 
Evaluation of the quality of the examin- 
ation was based entirely on the films and 
included two major groups: nondiagnostic 
films and films of diagnostic quality. Under 
the nondiagnostic grouping were included 


* Presented to the Wisconsin Radiological Society Annual Meeting, September 12, 1959. 
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Fic. 1. Normal oral choledochogram. ; . 
5 Fig. 2. Normal choledochogram showing 


a short cvstic duct stump. 
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DIAGNOSTIC QUALITY OF STUDIES IN 92 CASES 


No. of 























dec Per Cent 
Patients 
Diagnostic Visualizations 
Excellent 25 23.3 
Very satisfactory 24 26.1 
Satisfactory 21 22.8 
Total 70 76.1 
No visualization 
Pathologic cause 9 o 
Unknown cause 13 bas 
Total 22 23.9 














Fic. 3. Choledochogram showing a dilated 
residual cystic stump. 
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. Choledechogram showing a cystic 
stump with a calculus. 














lic. 6, Choledochogram showing a “residual” 
gallbladder with a calculus. 


all films with insufficient visualization or no 
visualization. Those considered to be of 
diagnostic quality were classified according 
to the degree of visualization as excellent, 
very satisfactory, or satisfactorv. The re- 
sults are shown in Table 1; 76 per cent of 
the studies resulted in diagnostic visualiza- 
tion of the duct system. 

In the nonvisualizing or nondiagnostic 
group (24 per cent), there was apparent 
pathologic cause for the lack of visualiza- 
tion in IO per cent of the examinations. 
Included were cases of duodenal ulcer, 
scarring and deformity of the duodenum, 
all with gastric retention, and gastric reten- 
tion of the opaque medium of indetermin- 
ate cause. In the remaining 14 per cent, 
there was no apparent cause for the lack of 
visualization on the roentgenograms. Com- 
plete liver profile studies were made of all 








Fro. 5. Choledochogram showing a cystic 
stump with a fibroma. 
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the patients in this group to aid in the 
determination of the site of the obstruction. 
Two patients with severe obstructive jaun- 
dice were examined and as expected there 
was no visualization. 


DIAGNOSTIC FINDINGS 


No attempt will be made to present case 
reports; however, 23 per cent of the patients 
exhibited findings which were considered 
pathologic. Figure 1 shows a normal post- 
cholecystectomy choledochogram; Figures 
2 through 6 demonstrate some of the patho- 
logic findings that were proven surgically or 
by autopsy. Of particular interest was the 
case illustrated in Figure 5, where a sus- 
pected noncalcified residual calculus in the 
cystic duct proved to be a fibroma of the 
tip of the cystic stump. A residual cystic 
stump over 4 cm. in length was considered 
pathologic whether it was dilated or not. 
The problem of the cystic duct stump as a 
cause of symptoms and the residual "re- 
formed", or "recurrent" gallbladder will 
not be discussed, although mention should 
be made that dilute but completely dis- 
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solved opaque medium in the duodenal cap 
can resemble but is easily differentiated 
from the residual or "recurrent" gall- 


bladder. 


CONCLUSION 


A modified technique for oral cholangiog- 
raphy in postcholecystectomy patients 
has been presented that is well tolerated. 
In the reported series diagnostic choledo- 
chograms were obtained in 76 per cent of 
92 patients studied during 3 years. This 
procedure is an additional aid in the evalu- 
ation of the postcholecystectomy syn- 
drome. 


707 South University Avenue 
Beaver Dam, Wisconsin 
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INTERPRETATION OF THE PERCUTANEOUS 
TRANSHEPATIC CHOLANGIOGRAM* 


. By JOSEPH K. ISLEY, Jr, M.D., and JAMES F. SCHAUBLE, M.D. 


DURHAM, NORTH CAROLINA 


HE technique of percutaneous trans- 
- hepatic cholangiography was first de- 
scribed by Carter and Saypol! in 1952 and 
then by Murick e a/.5 in 1953. The indica- 
tions for the procedure were enumerated by 
Kidd* in 1956. Additional work with case 
reports has been contributed by other in- 
vestigators in the field.? ^* It is the purpose 
of this paper to discuss the diagnostic pos- 
sibilities of. the percutaneous transhepatic 
cholangiogram from a roentgenographic 
aspect. 

We shall present our own experience in a 
series of 35 cases? as well as those points of 
diagnostic importance previously discussed 
in the literature. 


TECHNIQUE OF STUDY 


Of the 35 studies in this series, 34 were 
carried out under local anesthesia, which 
we believe to be the preferred method, and 
one under general anesthesia. With the 
patient in the supine position, the needle is 
inserted in the right hypochondrium at an 
angle of 45 degrees to the horizontal and in 
line with the mid-clavicular line on the 
right. Angulation is toward the mid-clavic- 
ular line on the left. The needle is inserted 
to a depth of 4 to 5 inches and gradually 
withdrawn with frequent aspirations. If 
blood is obtained than the needle is simply 
withdrawn slightly and again aspiration 1s 
carried out until bile is obtained. The 
opaque material may then be injected. We 
have used both hypaque* and cholografinT 
in this study. The entire procedure is 
carried out under fluoroscopic control with 
spot roentgenograms being made inter- 


* Obtained from Winthrop Laboratories, New York, New 
York. 
T Obtained from Squibb & Sons, New York, New York. 


mittently, usvally after injection of each 
10 cc. of medium. This is very important in 
carrying out a good study for establishing 
location and in obtaining sequence of 
visualization of the various elements of the 
biliary tract. A total of 30 to 60 cc. of ma- 
terial was generally injected. The needle is 
then removed and roentgenograms are 
made in anteroposterior, lateral and both 
oblique projections. A 15 minute antero- 
posterior roentgenogram is obtained to 
evaluate emptying of the biliary system. 
The central ray is usually directed at the 
region just to the right of the xyphoid 
portion of the sternum. The proper location 
of the central beam may be determined 
fluoroscopically. 


COMPLICATIONS 


In the series of patients studied at this 
institution, there were no deaths due to the 
procedure. There was one gallbladder per- 
foration, requiring laparotomy and 2 cases 
of extravasation of opaque material into 
the peritoneal cavity, one above the liver 
and the other below. These patients re- 
covered without incident. There was one 
case of tension pheumothorax due to punc- 
ture of thediaphragm and lung. The patient 
did well wich insertion of an intercostal 
catheter. Because we found a high incidence 
of positive bacteriologic cultures from the 
bile obtained, we routinely used antibiotics 
in the postoperative period. There were 8 
failures of 43 attempts at bile duct injec- 
tion. This compares with results of other 
investigators.? 


GENERAL DISCUSSION 


The roentgenographic points of diagnos- 
tic interest will be described under a disease 


* From the Department of Radiology and Surgery, Duke University Medical Center, Durham, North Carolina, and Veterans 


Administration Hospital, Durham, North Carolina. 
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classification; however, there are a few 
general factors which should be brought out 
prior to any specific discussions. 

The pressure on the obstructed ductal 
system usually found on initial puncture 
was about 120 mm. of saline. It was noted 
that about 30 to 60 cc. was sufficient to fill 
the dilated ductal system; the addition of 
more contrast medium did not distend the 
ducts but filled the smaller and more pe- 
ripheral radicals. Proof of this phenomenon 
was obtained by serial spot roentgenograms 
made during injection. 

The left hepatic duct frequently had to 
be filled by placing the patient in the right 
anterior oblique position on the table with 
the left side down. 

It was noted that often the stomach was 
visualized in those patients in whom there 
was patency of the biliary system. We are 
not certain as to the significance of this, 
although it would seem that such might 
occur when the gallbladder contracts dur- 
ing normal activity. It is possible that the 
patient’s general systemic condition at the 
time of the procedure might contribute to 
the reflux of the medium into the stomach 
because of gastric and possible duodenal 
atony. 


ROENTGEN FINDINGS 
OBSTRUCTION DUE TO CALCULI 


Generally, a rounded defect can be seen 
in the common duct (Fig. 1). Frequently 
the opaque material may pass around the 
stone and through the common duct even 
-hough clinically the patient appears to 
have complete obstruction. The distal end 
of the common duct may show a concave 
or flattened appearance. There may be 
other stones present in the hepatic ducts. 
All ducts may show dilatation, including 
the fourth and fifth divisions, and also 
some tortuosity. The degree of tortuosity 
and dilatation is dependent upon the dura- 
tion and extent of the obstruction. The 
pancreatic duct generally does not visualize 
as there probably is insufhcient pressure 
beyond the stone for such to occur. 

Norman® in 1951 described the roent- 
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Fic. 1. Obstruction of the common duct due to stone. 
Note the rounded filling defect in the distal end of 
the common duct. This proved to be a large non- 
radiopaque calculus. 


genologic appearance of biliary tract stones 
and discussed the differential diagnosis. Air 
bubbles must be taken into consideration. 
They present as round filling defects but 
usually shift about when the position 1s 
changed and may disappear on subsequent 
injections. These probably can be avoided 
by proper techniques. We failed to en- 
counter any in our cases. Mucus floccules 
usually are irregular and somewhat elon- 
gated (Fig. 2). We have seen these almost 
along the entire length of a biliary radical 
giving the appearance of an air contrast 
studv to that portion of the tree. Blood 
clots, as a rule, are not present in the 
biliary system. 
OBSTRUCTION DUE TO BILE DUCT STRICTURE 

The distal end of the obstructed duct 1s 
usually convex, possibly even pointed (Fig. 
3). There may be good visualization of the 
pancreatic duct. We encountered 4 such in- 
stances in the 7 strictures studied. This did 
not appear to be related to the exact loca- 
tion of the stricture. We did not note any 
dilatation of the pancreatic ducts in our 
cases. The biliary tree was dilated and the 
radicals filled well, but the marked degree 
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lic. 2. Partial obstruction of the common hepatic 
duct. Note the presence of the fistula extending 
anterior from the common duct. The patient had 
undergone a cholecystectomy recentlv. 


of tortuosity observed with calculi was not 
seen in this group. 


BILIARY FISTULAS 


We found several unsuspected biliary 
fistulas (Fig. 2). These were into the adja- 
cent small bowel or into walled-off pockets 
lying anterior or lateral to the common 
duct. These pockets mav be differentiated 
from the gallbladder by injection of addi- 
tional material or by multiple views. Most 
of these patients were, however, post sur- 
gical and absence of the gallbladder was 


known prior to the study. Transhepatic 
cholangiography is the best nonsurgical 


method for demonstrating these unsus- 


pected fistulas. 


CARCINOMA OF BILIARY SYSTEM 


The changes seen here are usually prox- 
imal to the distal end of the common duct 
and present as gross irregularities (Fig. 4). 
Filling defects in the ducts may be irregu- 
lar and usually multiple and are unlike the 
rounded defects seen with biliary calculi. 
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Fic. 3. Partial obstruction due to stricture of the 
common hepatic duct with some degree of obstruc- 
tion in the channel common to the bile duct and the 
pancreatic duct. Mucus floccules may be seen in 
the dorsocaudal group of ducts, giving a double 
contrast type study. 





There generally is distortion of the biliary 
tree by the tumor mass. Complete obstruc- 
tion may or may not be present. The degree 
of dilatation of the ducts depends upon the 
completeness of obstruction of the hepatic 
or common bile ducts. The pancreatic duct 





Fic. 4. Carcinoma of the biliary tree. Note the ir- 
regular partial obstruction of the hepatic duct. 
Some of the opaque material passed around the ob- 
structed area into a dilated gallbladder and cystic 
duct and apparently into a dilated common duct. 
The absence of marked dilatation of the hepatic 
radicals suggests that the obstruction is not com- 
plete. 


usually does not fill. Liver abscesses may 
also be encountered in these patients. 


HEPATIC ABSCESS OR ABSCESSES 

The needle aspirate may be that of pus 
rather than blood or bile. This would estab- 
lish a diagnosis of suppurative infection and 
the possibility of an abscess should be 
strongly considered. One may inject the 
abscess cavity directly and thus visualize 
the extent of the excavation; however, this 
must be differentiated from intrahepatic 
extravasation. An abscess cavity appears 
to be more clearly defined and delineated 
than the intrahepatic extravasation of 
opaque material (Fig. 5). We encountered 
only one case of intrahepatic extravasation 
in the entire series and this was limited to a 
very small area. We found one case with a 
solitary intrahepatic abscess, but several 
cases with multiple small abscess cavities. 
These resembled ill-defined grapes on a 
vine with each cavity projecting off the end 
of a fifth division radical (Fig. 6). All 
cavities were of approximately the same 
size and were found onlv in patients with a 
primary disease of carcinoma producing 
obstruction. At autopsv, these proved to be 





Fic. §. Hepatic abscess. Note the clear delineation 
of the opaque material in the liver. This repre- 
sented an abscess which communicated with the 
pleural cavity on the right. Mycobacterium tuber- 
culosis was cultured from this cavity aspirate. 





lic. 6. Multiple hepatic abscesses in a patient with 
common duct obstruction secondary to carcinoma 
of the pancreas. The patient also had a cholecysto- 
jejunostomy because of the neoplastic involve- 
ment. Autopsy revealed widespread tumor; how- 
ever, the cavities in the liver were pyogenic and not 
neoplastic in origin. Note also the small area of 
intrahepatic extravasation near the site of the in- 
jection. 


pyogenic abscesses and not areas of necrosis 
in tumor nodules as one might possibly 
suspect. 


CIRRHOSIS OF THE LIVER 


This disease may be divided into 2 stages: 

1. The stage of fat infiltration associated 
with liver enlargement (Fig. 7). In such 
instances the common duct is usually nor- 
mal in size and without evidence of obstruc- 
tion. The biliary radicals are. elongated, 
very thin, and there is poor filling of the 
fourth and fifth. division radicals. Much 
dificulty was encountered in obtaining a 
satisfactory bile duct puncture in these 
patients. This concurs with the experience 
of others? and is probably due to the di- 
minished caliber of the ducts. 





Fic. 7. l'atanfiltrated liver. Note marked enlarge- 
ment of the liver with elongation and narrowing of 
the hepatic ducts. This patient was found to have 
cirrhosis with fat infiltration producing hepato- 
megaly. 


2. The second stage is fibrotic cirrhosis 
with a decrease in the size of the liver. 
Here, the common duct shows no evidence 
of dilatation unless other conditions are 
superimposed on the existing cirrhosis. The 
smaller bile ducts show shortening and 





Fic. 8. Fibrotic cirrhosis. Note marked contracture 
of the liver with shortening of the ducts. There is 
dilatation secondary to obstruction produced by 
carcinoma of the pancreas. 
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Fic. 9. Carcinoma of the pancreas. There is marked 
dilatation of the common duct and of the hepatic 
duct with a convex distal end of the common duct. 
The gallbladder is markedly dilated. There is non- 
visualization of the pancreatic duct. This patient 
was found to have carcinoma of the head of the 


pancreas at surgery. 


possibly dilatation throughout all divisions. 
No great distortion of the bile ducts is seen, 
but the smooth contour generally noted in 
the normal liver is replaced by mild tor- 
tuosity. 

There are undoubtedly stages between 
these two extremes which might present 
somewhat different findings; however, this 
has not been so in our series. 

It 1s our feeling that if an attempt at 
cholangiography is unsuccessful, one must 
consider strongly the possibility of intra- 
hepatic disease, especially cirrhosis or 
hepatitis. We feel, as do others,? that this 
presents an opportune time to perform a 
needle biopsy of the liver and that such a 
procedure is indicated. 


CARCINOMA OF THE PANCREAS 


The common bile duct may show evi- 
dence of obstruction with or without dis- 
tortion (Fig. 9). The hepatic ducts may or 
may not be dilated. As described above, we 
found several cases of multiple liver ab- 
scesses in patients with carcinomas produc- 
ing obstruction of the common bile ducts 


x 





Fic. 10. Carcinoma of the body of the pancreas. 
There was no evidence of obstruction to the biliary 
system noted. Reflux into the pancreatic duct was 
accomplished. Note the rather abrupt halt of 
visualization of the pancreatic duct. This repre- 
sented the sight of obstruction by carcinoma of 
the body of the pancreas. 


(Fig. 6). In those cases in which carcinoma 
of the head of the pancreas is the cause of 
jaundice, the pancreatic duct does not 
visualize. We did study one patient who 
had a carcinoma of the body of the pan- 
creas in whom the pancreatic duct visual- 
ized well in part (Fig. 10). There was a 
rather abrupt halt in the retrograde filling 
of the pancreatic duct. Such a finding 
should certainly make one suspicious of 
either a calculus or tumor in this area of the 
pancreas. 


SUMMARY AND CONCLUSIONS 


The technique of percutaneous trans- 
hepatic cholangiography is described briefly. 
The procedure is not complicated, rela- 
tively benign and may be very informative. 

The diagnostic capabilities are discussed. 
The test is especially useful in cases of 
jaundice of unknown etiology. One should 
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be able to differentiate between obstructive 
and nonobstructive Jaundice, as well as to 
determine the cause of the obstruction in 
the majoritv of instances. Roentgenologic 
findings are present in several of the most 
common causes of bile duct obstruction 
which are stronglv suggestive of the 
etiologv of the obstruction. The degree of 
dilatation and tortuosity of the intra- 
hepatic ducts is indicative of the duration 
and completeness of the obstruction. 


Joseph K. Isley, Jr., M.D. 
Department of Radiology 
Lee Memorial Hospital 
Ft. Myers, Florida 
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ADENOMYOMA OF THE GALLBLADDER? 


By SEYMOUR FISKE OCHSNER, M.D. 


NEW ORLEANS, LOUISIANA 


N A continuing study of benign tumors 

of the gallbladder, it has become evident 
that an adenomyoma, when visualized chol- 
ecystographically, presents a specific ap- 
pearance.^* The importance of this precis- 
lon in diagnosis is that these lesions seem 
almost invariablv to be benign. Specific 
diagnosis of adenomyoma, therefore, per- 
mits conservative management of the pa- 
tient. 

In 14 instances, adenomyoma of the gall- 
bladder has been the diagnosis in resected 
specimens at Ochsner Foundation Hospital 
during the past 6 years. In one patient who 
had not had cholecystography, the chol- 
ecystic lesion was discovered at the time of 
aortic endarterectomy. In another patient, 
in whom visualization of the gallbladder 
had been obscured bv intestinal shadows, 
the tumor was encountered during partial 
colectomy for carcinoma of the colon. In 4 
patients with gallstones and varying de- 
grees of cholecystitis, cholecystographic 
study did not reveal the presence of an 
associated adenomyoma. In the remaining 
9 patients the cholecystographic observa- 
tions were similar and can be explained by 
the morphologic nature of the lesion. Con- 
sequently, one is tempted to believe that 
the cholecystographic appearance is diag- 
nostic when present. 


PATHOLOGIC CONSIDERATIONS 


Whether adenomyoma of the gallbladder 
Is a true neoplasm is debatable. By some 
authorities it is considered the most f-e- 
quent benign tumor of the gallbladder. 
Others consider it a hamartoma, that IS, à 
developmental anomaly in which normal 
tissues are present in abnormal location or 
in abnormal amounts. Jones and Walker? 
refer to them as myoepithelial anomalies. 
Whatever their origin, adenomyomas are 










_Smooth fundal 
mucosa becomes 
heaped 


Adenomyoma (stays same size) 


Distended Contracted. 


Fic. 1, Diagrammatic sketch of gallbladder in dis- 
tended (left) and contracted (right) phases show- 
ing effect of adenomyoma on mucosa at fundus. 


usually found in the fundus of the gall- 
bladder. This was the location in all our 
cases. 

The typiczl adenomyoma forms a firm, 
rubbery mass at the fundal end of the gall- 
bladder. Usually, it is rather smooth in 
contour. In cur series, it ranged from 7 to 
20 mm. in diameter. When it is seen, the 
initial impression is that it is a lymph node 
attached to the fundus of the gallbladder. 
When the gallbladder is opened and lying 
flat, the adenomyoma forms a sessile mass, 
bulging into the lumen as a firm mound of 
tissue covered with normal appearing mu- 
cosa. The mucosa over it may be dimpled or 
smooth. The lesion involves also the sub- 
mucosal and muscular elements of the wall 
of the gallbladder. 

On cut surface, a pattern of minute cystic 
spaces is seen. Microscopically, these are 
cystically dilated, glandular structures with 
a lining of columnar cells similar to those of 


* From the Department of Radiology, Ochsner Clinic, New Orleans, Louisiana, 
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the mucosa of the gallbladder. Separating 
these are variable amounts of connective 
tissue containing vascular structures and 
interlacing bundles of smooth muscle.’ In 
none of our cases were there associated 
intramural stones or microscopic abscesses 
as described by Shepard eż a/.° Histologi- 
cally, the tumor is benign—the only re- 
corded case of malignancy, to my knowl- 
edge, being that of Eiserth? in which an 
adenocarcinoma was found arising in an 
adenomyoma. 

It should be stressed that the lesion de- 
scribed here is a true adenomyoma. These 
cases do not include such entities as chol- 
ecvstitis glandularis proliferans, intramural 
diverticulosis, Rokitanskv-Aschotf sinuses, 
or some similar conditions described by 
Jutras e£ alë under “hyperplastic chol- 
ecystoses," or by Colquhoun? under the 
term of “adenomyomatosis” of the gall- 
bladder. 

Figure 1 is a diagrammatic representa- 
tion of the relationship of an adenomyoma 
to a gallbladder in distended and contracted 
states. In the normally distended gallblad- 
der (Fig. 1, left), as is seen in initial roent- 


genograms, the mucosa over the lesion is 





Fic. 2. Cholecystogram of distended gallbladder 


showing smooth fundus despite presence of 


adenomyoma. 
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Fic. 3. Cholecystogram showing a blunted fundal 
curve in the presence of a large adenomyoma. 


smooth and the adenomyoma may not be 
evident at all. Occasionally, it may produce 
some blunting of the usual smoothly con- 
toured curve of the fundus. When the 
organ is contracted, as on cholecystograms 
after a fatty meal, the size of the lesion is 
decreased, whereas the adenomyoma re- 
mains the same size. The mucosa over the 
adenomyoma forms a small heaped-up 
mound of tissue (Fig. 1, right). It is this 
mucosal element that produces the small 
radiolucent shadow in cholecystograms—a 
shadow characteristically at the fundal tip 
and much smaller than the adenomyoma. 


CLINICAL OBSERVATIONS 


In our 14 patients, the average age was 
£8 years, with a range from 36 to 77 years. 
Thirteen were women. Indigestion of some 
degree was present in 13, and 8 complained 
of epigastric or right subcostal pain. Five 
patients had gallstones, and 12 had histo- 
logic evidence of some degree of cholecvsti- 
tis. 

ROENTGENOGRAPHIC FINDINGS 


Cholecystographic visualization of aden- 
omyoma of the gallbladder is usually good. 
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Fic. 4. Laminagram of distended gallbladder reveal- 
ing indentation of eccentrically located adeno- 
myoma. 


In 11 of 13 patients examined, the gall- 
bladder was well visualized. 

On cholecystograms of the distended gall- 
bladder, the organ usually was of normal 
size and had a smooth fundus (Fig. 2). In 
one patient the fundus was blunted and did 
not have the usual fully rounded contour 
(Fig. 3). This cholecystographic appear- 
ance has been described by others.? If the 
adenomyoma is located eccentrically at the 
fundus, or if the side of the fundus is pressed 
against it by the pressure of adjacent 
organs, a smooth indentation of the side of 
the fundus may be observed. This occurred 
in one of our patients, and the defect was 
best demonstrated on laminagrams of the 
gallbladder (Fig. 4). We rarely use laminag- 
raphy in cholecystography, but in unusual 
circumstances it may be helpful. 

After the gallbladder has contracted in 
response to a fatty meal, a characteristic 
shadow 1s seen in many cases of adenomy- 
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oma. Ít is a small radiolucent filling defect 
at the tip of the fundus, usually 1 to 3 mm. 
in diameter, with or without slight blunting 
of the fundal contour. It occupies a fixed 
position and should be readily distinguish- 
able from a gallstone. The type of defect 
shown in Figure 5 was seen in 4 of our 
patients. In Figure 6 is shown a variation 
which was present in another patient, the 
defect being more obvious because of the 
relatively small gallbladder after contrac- 
tion. The radiolucent cholecystographic 
shadow is usually much smaller than the 
gross tumor, as illustrated in Figure 7, 
which is a photograph of a resected gall- 
bladder, the same as the one visualized in 
Figures 2 and 5. 

The original cholecystographic interpre- 
tations are listed in Table r. Gallstones were 
present in 5 cases, and they usually ob- 
scured the associated adenomyoma, or re- 
sulted in it being overlooked. In none of the 
patients in this series with gallstones was 
the lesion recognized preoperatively. In 2 
of these, an abnormality was noticeable in 
retrospect. In another patient the gall- 
bladder contained several cholesterol 
polyps, which appeared as small, scattered, 
radiolucent shadows. If a gallbladder ap- 





lic. s. Cholecystogram of contracted gallbladder 
in which small fundal defect is now apparent. 
(Same case as in Fig. 2.) 
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pears normal in the distended phase but in 
the contracted phase shows a small, fixed 
radiolucent area at the fundal tip, a definite 
diagnosis of adenomyoma of the gallblad- 
der is believed justified. 


DISCUSSION 


These 14 cases of adenomyoma of the 
gallbladder represent 27 per cent of the 
total cases of proved benign tumors en- 
countered during a period of 14 years at the 
Ochsner Clinic. All were diagnosed within 
the past 6 years, during which this specific 
study was underway. It seems unlikely 
that the incidence is actually increasing. 
'The more frequent recognition is attributed 
rather to better visualization of the gall- 
bladder by modern methods of cholecystog- 
raphy, to active roentgenologic interest in 
all gallbladder studies in which small radio- 
lucent defects are demonstrated, and to 
increasing participation by surgeons and 
pathologists in the occasional cholecysto- 
graphic problems of patients who have 
something other than "another case of gall- 
stones." As the study by Jutras et al. 
beautifully demonstrated, careful handling 
by surgeons and precise study by patholo- 
gists are important if complete information 





Fic. 6. Fundal defect is more apparent in cholecysto- 
gram when contraction of gallbladder is more 


| pronounced. 
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Fic. 7. Photograph of resected opened gallbladder 
showing the relatively large adenomyoma at the 
fundus. (Same case as in Fig. 2 and 5.) 


about the abnormal gallbladder is to be 
obtained. 
SUMMARY 


Modern methods of cholecystography 
permit visualization of lesions arising in the 
wall of the gallbladder in some cases. 
Adenomyoma of the gallbladder is one of 
these conditions. Considered to be a benign 
tumor, it seems to have almost no malig- 
nant potential. When it 1s demonstrated 
cholecystographically, the findings seem 


TABLE Í 


CHOLECYSTOGRAPHIC DIAGNOSIS IN I4 CASES OF 
ADENOMYOMA OF GALLBLADDER 





No. of Cases 








Diagnosis 
Mucosal lesion 6 
Gallstones (fundal lesions overlooked-2) 5 
Lesions obscured by intestinal gas I 
No visualization I 
I 


No cholecystography 
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characteristic: the distended gallbladder 4. Harpert, B. Gallbladder neoplasms. In: Path- 


appears normal or occasionally shows slight 
blunting of the fundal contour and the con- 
tracted gallbladder shows a small radiolu- 
cent area at the tip of the fundus. When 
this specifi appearance is seen, conserva- 
tive treatment is justified. 


3503 Prytania Street 
New Orleans, Louisiana 
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PAPILLOMAS OF THE GALLBLADDER* 


By BERNARD S. LOITMAN, M.D., MELVIN A. CASSEL, M.D., and SUMNER HOLTZ, M.D. 


ST. LOUIS, MISSOURI 


HE term “papilloma” has been com- 
monlv applied to any small radiolucent 
filling defect attached to the gallbladder 
wall as visualized on a cholecystogram. Of 
the various lesions comprising the group of 
papillomata only the "true papilloma" has 
assumed clinical importance. This distinc- 
tion results from a report by Tabah and 
McNeer? in 1953 in which carcinoma 77 
situ within 3 of 4 papilloma specimens was 
described. Hence the question of the malig- 
nant potential of such lesions has become of 
great practical importance in the manage- 
ment of these patients. The clinician, influ- 
enced by this and one subsequent report," 
has generally adopted cholecvstectomv as 
the treatment of choice. | 
It is our purpose to discuss the various 
papillomata that may be found in the gall- 
bladder and the related problem of malig- 
nant metaplasia. In reviewing this problem 
we hope to improve roentgen diagnosis and 
intensify clinical and pathologic interest. 
We shall also suggest a rational approach 
to the clinical management of these lesions. 


CLASSIFICATION 


Protruding lesions of the gallbladder are 
usually reported by the pathologist simply 
as “papilloma” or "polyp." These are 
ambiguous terms which only serve to con- 
fuse and should be discontinued in favor of 
a more precise diagnosis based upon the 
histopathology encountered. Generally, 4 
major types of papilloma can be recognized. 

The most common type is the cholesterol 
polyp (Fig. 1, 4, B and C). These are firm, 
smooth nodules, 2 to 6 mm. 1n size, com- 
posed of lipid-laden macrophages or “foam 
cells" covered bv a normal laver of colum- 
nar epithelium. They do not constitute new 
growths but rather a localized collection of 


cholesterol adherent to the gallbladder wall. 
Thev may occur as single or multiple dis- 
crete polvpoid lesions or in the diffuse form 
of cholesterolosis, referred to as the “‘straw- 
berry” gallbladder (Fig. 2, Æ and BÐ). 
Occasionally, the attachments of these 
fatty polyps become fragile and spontane- 
ous detachment occurs, providing the nidus 
for stone formation. This may account for 
the finding of stones and polyps concomi- 
tantly within these gallbladders.” 

The so-called myoepithelial anomaly! 
(Fig. 3 and 4) pertains to a thickening of the 
gallbladder wall involving all layers of the 
fundus. It is believed to represent a con- 
genital anomaly, and has been named 
adenoma or adenomyoma which term em- 
phasizes hyperplasia of glandular elements. 
Characteristically, this is a sessile lesion 
having a shallow central umbilication and 
is commonly associated with tiny intra- 
mural diverticulosis. 

The true papilloma (Fig. 5, 4, B and C) 
is a relatively rare lesion found in less than 
I per cent of cases having cholecystec- 
tomies. It is a benign neoplasm of a soft, 
velvety consistency which may be either 
sessile or pedunculated. These lesions may 
occur as solitary or multiple growths and 
range in size from 3 to8 mm. The papilloma 
consists of a vascular connective tissue 
stalk with delicate branching stroma, all of 
which is covered by a single laver of uni- 
form columnar epithelium. 

The inflammatory polyp is an extremely 
rare lesion of the gallbladder. It is a dis- 
crete papillary lesion showing inflammatory 
changes and is found only in association 
with severe colecvstitis. Since the gall- 
bladder is not visualized roentgenographi- 
cally in this state, the polyp usually is first 
observed in the surgical specimen. 


* From the Departments of Radiology and Surgery, Faith Hospital, Mallinckrodt Institute of Radiology, The Jewish Hospital of 
St. Louis, St. Louis, Missouri, and the St. Elizabeth Hospital, Granite City, Illinois. 
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Fic. r. Cholesterol polyp. (4) Cholecysto- 
gram of a solitary 3 mm. fixed mural de- 
fect. (B) Gross specimen of multiple 
polyps showing the characteristic appear- 
ance of localized polypoid cholesterolosis. 
(C) High power photomicrograph show- 
ing cholestercl laden macrophages. 
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Fic. 2. Diffuse cholesterolosis. (4) Photograph of gross specimen showing the diffuse type of cholesterolosis 
also known as the "strawberry gallbladder.” (B) High power photomicrograph showing the proliferative 


villous folds with cholesterol laden macrophages. 


ROENTGEN TECHNIQUE 


The detection of small intraluminal fill- 
ing defects by cholecystography depends 
upon precise roentgenographic technique 
as well as upon critical evaluation of the 
image by the roentgenologist. Attention to 
fundamental details of technique, more 
than any other single factor, results in a 
sharp delineation of the gallbladder image 
and consequently in a higher incidence of 
identification of tiny gallbladder wall 
lesions such as polyps, fundic anomalies, 
Aschoff- Rokitanskv sinuses, etc. 

Contrast. Density. Adequate density or 
concentration of the contrast medium in the 
gallbladder can be obtained with use of 
either oral telepaque (iopanoic acid) or 
orabilex (bunamiodyl). The intravenous 
medium (cholografin) is considered less 
satisfactory than the more dense oral 


cholopaques. 

Penetration. Kilovoltage and milliam- 
pere-second settings are important con- 
siderations in obtaining optimal penetra- 
tion of the opacified gallbladder. A low 
kv. range, around 60 (utilizing the charac- 
teristic absorption of iodine), may provide 
the maximum density in visualization of a 
faint gallbladder shadow. It may also 
obscure small defects within a dense gall- 
bladder shadow. Increasing the kilovoltage 
accordingly will increase penetration of the 
shadow and make small defects more con- 
spicuous. Care must be taken, however, not 
to increase the kilovoltage to a point at 
which densities in the gallbladder become 
completely gray and flat. This, of course, 
must be individualized with respect to the 
thickness of the individual patient and the 
density of the opacified gallbladder. 
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(adenomyoma). 


anomaly 
a large round 1 


PIG. 4. M voepithelial 
Cholecystogram showing 
lesion of the fundic wall. 


cm. 


Scatter. At too high a kilovoltage, the 
efficiency of the grid to "clean up" second- 
ary radiation or scatter may be exceeded 
and results in an unsharp gray image. In 
addition to the use of an efficient erid, 
further elimination of secondarv radiation 
can be achieved with the use of cones or 
small collimating devices. 

Motion. A sharper image can be obtained 
by caretul attention to complete cessation 
of respiration during the exposure and a 
suitably short exposure time. Plastic sponge 
wedges and supports should be utilized 
whenever necessary to maintain an awk- 
ward position and to prevent any move- 
ments. 

Projections. A sufficient number of roent- 
genograms should be taken in varying pro- 
Jections so as to localize any lesion within 
the gallbladder, and to eliminate super- 
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imposed extraneous shadows such as gas in 
duodenum, small bowel or colon as well as 
costal cartilage calcification. It is very 
useful to employ compression spot roent- 
genograms with fluoroscopy in order to 
displace overlying gas, but rarely is the 
overlying gas so troublesome as to require 
barium opacification of the gastrointestinal 
tract. The compression cone has an addi- 
tional advantage in sharpening the image 
of the radiolucent lesion and spotting it in a 
favorable tangential position. Immediate 
“wet reading" of all roentgenograms is 
desirable and essential before any addi- 
tional and more specific views are obtained. 

Gallstones must be distinguished from 
fixed, gallbladder wall lesions. Since most 
gallstones are freely movable, a comparison 
of roentgenograms made in prone, erect and 
decubitus positions will demonstrate their 
mobility. The right lateral decubitus pro- 
jection is the most efficient in demonstrat- 
ing a “layering effect." A suitable period 





M yoepithelial 
Cholecystogram showing shallow filling duct along 
medial wall of the fundus. 


FIG. 4. anomaly (adenomyoma). 





Fic. 5. True papilloma. (4) Cholecysto- 
gram demonstrating a § mm. gallbladder 
wall defect. (B) Photograph of gross 
specimen showing a smooth, soft, glisten- 
ing solitary lesion. (C) High power 
photomicrograph. 
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Fic. 6. Cholesterol polyp. Cholecystogram showing 
a solitary cholesterol polyp in the mid-portion of 
the gallbladder. In addition there are Aschof- 
Rokitansky sinuses in the segmented fundus. 


of time must elapse to allow the calculi to 
settle in the bile. Calculi of higher specific 
gravity than the bile fluid settle out in a 
dependent position; calculi of lower specific 
gravity will float or laver out on the denser 
bile fluid. In one of our cases the gallblad- 
der contained both a papilloma and a small 
calculus adherent to the gallbladder wall. 

Effect of Cholagogues. Roentgenograms 
taken following administration of a fatty 
meal show contraction of the gallbladder 
and reduction in its volume. This tech- 
nique most often aids visualization of the 
tiny mural lesion and reveals some informa- 
tion concerning its mural attachment. Less 
often a tiny filling defect may become ob- 
scured in the contracted gallbladder. Gen- 
erally, cholagogues provide an over-all ad- 
vantage. 


DIFFERENTIAL DIAGNOSIS 


There are a few, reliable distinguishing 
features to aid in differentiating between 
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the various radiolucent lesions of the gall- 
bladder. Of all the papillomatous lesions, 
the myoepithelial anomaly has the most 
characteristic roentgen appearance with its 
location at the tip of the gallbladder fundus 
and its central umbilication. It is larger and 
Hatter than the other polypoid lesions and 
may be associated with small intramural 
diverticula (Aschoff- Rokitansky sinuses). 

Cholesterol polyps are frequently mul- 
tiple even though only one may be seen on 
the roentgenogram. These range in size 
from 2 to 6 mm. in diameter and are ad- 
herent to the gallbladder wall. Their fixed 
position may be confirmed by erect, de- 
cubitus and compression spot roentgeno- 
grams. Adding to the difficulty in the de- 
tection of these filling defects is the fact 
that these cholesterol polyps may coexist 
with small calculi. The majority of cho- 
lesterol polyps were not found to be associ- 
ated with stones, but approximately half 
of our cases showed evidence of chronic 
cholecystitis; 3 of these cases showed ad- 
vanced Aschoff-Rokitansky sinuses (Fig. 
6). These sinuses or intramural diverticula 
have been described in association with 
chronic cholecystitis, cholesterolosis and 
myoepithelial anomalies.9? Their patho- 
genesis 1s confused inasmuch as they are 
found together with inflammatory disease, 
degenerative disease and also congenital 
anomalies, respectively. These sinuses have 
not been demonstrated in association with 
the rare papilloma and so it may be con- 
sidered a point in the differential diagnosis 
whenever these two coexist. 

The true papillomas, while usually single, 
may occur as multiple growths. On cholecys- 
tograms they vary from 3 to 8 mm. in 
size and may occur anywhere within the 
gallbladder. In our experience there are no 
characteristic features to distinguish the 
true papillomas from other polypoid lesions. 
Stones or chronic inflammation may or may 
not be present with these lesions but no 
direct relationship is known to exist. 

The majority of the cases we reviewed 
were symptomatic. Complaints suggestive 
of biliary disease were found in approxi- 
mately two-thirds of those patients operated 
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upon. Gallbladder opacification in these 
cases ranged from moderate to excellent. 

In the faintly visualized gallbladder, the 
small filling defects were difficult to appreci- 
ate. In one such case of faint opacification, 
a true papilloma was found together with 
multiple calculi. No polyps were subse- 
quently discovered in any nonfunctioning 
gallbladder. In our series (Table 1) stones 
were found in less than 10 per cent of cases; 
9o per cent of the patients were female. 
Seventy per cent of the patients were over 
50 years of age. In most instances a prompt 
response to fatty meal stimulation was ob- 
tained. Sharper delineation of the lesion 
was observed following contraction of the 
gallbladder and partial evacuation of con- 
trast medium. In 3 cases that were not 
operated upon, serial roentgenograms re- 
vealed no apparent change in either size or 
appearance of the lesion or in gallbladder 
function. One case, followed with serial 
cholecystograms, showed a growth of the 
lesion twice its initial size (from 2.5 mm. 
to § mm.) in a period of 4 months. The 
surgical specimen disclosed a firmly at- 
tached cholesterol stone. 

In summation, the roentgen differential 
diagnosis depends upon very few specific 
findings such as an umbilicated fundic 
defect, multiplicity of polyps or presence of 


TABLE I 


CASE MATERIAL 








| 
| 








No. madai 
of (per 
Cases cent) 








Papilloma diagnosed 
roentgenographically 


Go 
to 





No. of these patients operated upon 20 


Cholesterol Polyps if: 65 
Myoepithelial Anomaly 3. -6 
True Papillomas* gE 2g 
(a) 3 with stones 
(b) 4 with chronic cholecystitis 
False Positive Diagnoses 2. 16 
Total 20 100 








* In one patient 3 discrete papillomas were found unassociated 
with either stones or inflammation. 
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Aschoft-Rokitansky sinuses. For the most 
part these lesions are almost impossible to 
differentiate. 


DISCUSSION 


In reviewing the literature, one is im- 
pressed with the wide disagreement among 
authors in respect to the incidence of true 
papilloma of the gallbladder. This results 
from the loose application of the term 

papilloma” to any polypoid tumor. Radi- 
ologists, clinicians and even pathologists 
fail to distinguish the rare neoplastic benign 
growth from the relatively more common 
cholesterol polyp. As a result of confused 
nomenclature, such early writers on the 
subject as Kirklin! and Phillips? reported 
a high incidence of these lesions: 8.5 per 
cent in 17,000 cases having cholecystec- 
tomies at the Mayo Clinic. In 1935, Kerr 
and Lendrum? reviewed the literature and 
were the first to distinguish the various 
lesions comprising this nondescript group. 
They accepted only 7 cases of true papil- 
loma by their rigid criteria. 

Kane et al. reported an incidence of 0.4 
per cent in 2,000 surgical specimens. Gagli- 
ardi and Gelbach? cited I case in 292 
cholecystectomy patients. Shepard e£ al., 
in reviewing the Mayo Clinic records of 
1941, found 1 per cent incidence of pap- 
illoma. Swinton and Becker," analyzing 
4,553 cases of gallbladder operations at the 
Lahey Clinic, found only 7 benign tumors 
(4 papillomas and 3 adenomas). Ten Eyck” 
reported 5 true papillomas in 2,544 patients 
having cholecystectomies. Tabah and Mc 
Neer”! in their extensive bibliography tabu- 
lated 81 papillomas reported up to 1953. 

In the interest of clarity, the term 
“papilloma” should be restricted to those 
lesions which are truly neoplastic and arise 
from a vascular connective tissue stalk with 
normal epithelial covering. 

By far, the great majority of fixed filling 
defects seen roentgenographically are chol- 
esterol polyps, as recently shown by 
Myhre,' who found 30 such lesions on 
roentgenograms; of the 8 patients who were 
operated on, 7 had cholesterol polyps and 1 
had a gallstone. 


The relationship of papilloma to cancer 
of the gallbladder remains controversial. 
Halpert’ believes that no such relationship 
exists. However, other authors? *? besides 
Tabah and McNeer? have reported malig- 
nant changes in papillomas; Wellbrock? 
observed malignancy in 2 out of 69 ade- 
nomas. Arminski! found 3 cases reported in 
the European literature. Ochsner and Car- 
rera described 1 carcinoma 77 situ in a 
group of 10 polypoid tumors. 

It is notable that all of the reported cases 
of malignant papilloma" have been in- 
stances of iz situ carcinoma. No single case 
of invasive carcinoma has been found. In 
our series no evidence of malignant changes 
was noted. It is known that the diagnosis 
of im sifu carcinoma is often subject to 
individual interpretation; chronic inflam- 
mation may play a role in this interpreta- 
tion. Moreover, the general theorv of malig- 
nant degeneration within mucosal polvps, 
until now undisputed, has been recently 
challenged.*:15:18.19 

While the case for premalignancy was 
best presented by Tabah and McNeer, the 
evidence accumulated in more recent re- 
ports has not supported this contention. 
To our knowledge, no one has shown in- 
vasive carcinoma existing in a papilloma 
in either a surgical or autopsy specimen. 
Onlv with critical studies of all papilloma- 
tous tumors of the gallbladder in surgical 
and autopsy specimens. together with long 
term follow-up of the nonoperated cases, 
will this controversial question. be an- 
swered. 


MANAGEMENT 


The patient with symptoms of biliary 
colic combined with a mural defect should 
present no problem in management. With 
cholecystectomy the gallbladder wall lesion 
and any occult stones which may be pres- 
ent are simultaneously removed. In our 
series, 3 out of § patients with papilloma 
had associated stones (Table 1). 

When in the presence of these lesions 
there are no associated calculi or symptoms, 
the surgeon may feel justified in performing 
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an operative procedure 1f he believes these 
lesions to be premalignant. Furthermore, 
he may operate on the basis that the lesion 
might be a cholesterol polyp which would 
be evidence of a pathologic gallbladder.*:" 

On the other hand, there are cogent rea- 
sons for not operating upon such patients. 
For one, there is a paucity of evidence sup- 
porting the contention that malignant 
metaplasia occurs in gallbladder papilloma. 
Surprisingly few cases have been reported 
substantiating the initial report (1953) and 
no cases of invasive carcinoma have been 
described. Furthermore, the papilloma is a 
rare lesion with an incidence of less than 
O.5 per cent of cholecystectomy cases.?!9.20 
Thus, recognizing the extreme raritv of 
in situ carcinoma occurring in a true 
papilloma one could only conclude that the 
combination of these rare occurrences is in- 
deed statistically very remote. 

If there were no mortality involved in 
gallbladder surgery, then prophylactic chole- 
cystectomy with the salvage of even a 
small number of patients would be reward- 
ing. However, with a surgical mortality 
risk approaching 1 per cent in all cholecys- 
tectomy cases and higher in elderly pa- 
tients, the hazards of surgery outweigh any 
advantage that might be anticipated. 

In the final analysis the course of man- 
agement must be individualized for each 
patient, giving due consideration, among 
other things, to surgical risk, pertinent 
symptoms and emotional status in any de- 
cision to operate. When a decision not to 
operate 1s chosen, periodic roentgen and 
clinical observations are indicated. Any 
change in roentgen appearance or in the 
clinical picture would warrant reconsidera- 
tion of surgery. At present we feel that 
careful observation of the asymptomatic 
patient is justified. 


SUMMARY 


. Radiolucent defects within the opaci- 
fed gallbladder may be produced by any 
one of the following: (a) gallstone, (b) 
cholesterol polyp, (c) myoepithelial 
anomaly, or (d) true papilloma. 
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2. Radiolucent gallstones can be easily 
differentiated from other mural lesions by 
appropriate roentgen techniques. 

3. Myoepithelial anomalies may be 
differentiated also by their characteristic 
roentgen features. 

4. Cholesterol polyps account for the 
great majority of noncalculous radiolucent 
filling detects in the gallbladder. 

5. While true papillomas are rare, their 
importance has become magnified bv the 
reported incidence of carcinoma 77 situ. 

6. In our 5 cases of true papilloma, no 
histologic evidence of carcinomatous 
change was found. 

7. Review of the literature fails to reveal 
sufhcient evidence to support the theory 
that malignant metaplasia occurs. 

8. At present we have adopted a con- 
servative approach in the management of 
these papillomatous lesions, favoring chole- 
cystectomy for the symptomatic patient 
and relying upon serial cholecystography 
and clinical observation for the remainder. 


Bernard S. Loitman, M.D. 
Suite 112, Pasteur Building 
4511 Forest Park 

St. Louis 8, Missouri 
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A PRELIMINARY CLINICAL EVALUATION OF A NEW 
CHOLECYSTOGRAPHIC MEDIUM, BILOPAQUE* 


By GEORGE J. BENISEK, M.D., and JAMES A, GUNN, M.D. 


GRAND RAPIDS, MICHIGAN 


Deere sodium 2-(3-butyramido- 
2,4,6-tritodobenzyl) butanoate, is a re- 
sult of the continuing search for more effec- 
tive cholecystographic media. It is a deriva- 
tive of telepaquet and differs from it chiefly 
in the butyrylation of the amine group. 
Telepaque is insoluble in water while 
bilopaque as a sodium salt of iopanoic acid 
is soluble in water. Holmdahl and Lodin* 
have noted a significant increase in blood 
levels in patients receiving the sodium salt 
of iopanoic acid over those who received 
iopanoic acid in its usual form. Bilopaque 
contains 57.4 per cent iodine while tele- 
paque contains 67 per cent iodine. Excretion 
of the bilopaque is through the urinary 
and digestive tracts in approximately equal 
amounts. 

Preliminary tests of this new contrast 
agent in the cat, dog, and monkey showed 
it to be an effective cholecystographic agent 
in these animals. With dosages up to 20 
times the maximum anticipated human 
dosage, no untoward effects were demon- 
. strated in animal studies? Bilopaque was 
supplied for this preliminary clinical trial in 
750 mg. capsules with the usual dose of 6 
capsules representing 4.5 gm. 


METHOD OF STUDY 


One hundred consecutive in-patients for 
whom cholecystography had been ordered 
were given bilopaque as the cholecysto- 
graphic agent. The initial dose was 4.5 gm. 
but, in inconclusive studies, the patient 
usually had a repeat examination and 9 
gm. of the material was administered; 2 
patients received a third examination. 


* Bilopaque (brand of sodium tyropanoate) supplied by 
Winthrop Laboratories, New York, N. Y. 
t Telepaque (iopanoic acid), Winthrop Laboratories. 


There were thus 114 examinations with 
bilopaque in the r00 patients. As 2 other 
cholecystographic agents, orabilex] and 
telepaque, had been used extensively in 
this department, 100 patients from each of 
these groups were selected to be compared 
with the bilopaque group in a triple blind 
study in order to evaluate the degree of 
gallbladder opacification, visualization of 
the duct system, cholelithiasis, and residual 
contrast in the bowel. Repeat examinations 
in these two groups of patients similar to 
those in the bilopaque group were also eval- 
uated so that there were 123 examinations 
with orabilex and 127 examinations with 
telepaque. The initial orabilex dose was 4.5 
gm. with g gm. being used in the repeat 
examinations; the initial dose of telepaque 
was 3 gm. with 6 gm. being given in the 
repeat studies. 

All of the above studies, 364 in number, 
were removed from their permanent storage 
folders, the date and case numbers were 
masked off, and they were placed in coded 
identical temporary film jackets by cler- 
ical help. The 3 series were thoroughly 
shuffled and read in a completely random 
manner by two examiners who had no idea 
which of the media was used in any of the 
studies being examined. The roentgeno- 
graphic evaluation, therefore, represented a 
triple blind study of the 3 media in ques- 
tion. 

After all of the examinations had been 
evaluated, the roentgenograms were identi- 
fied with the agent used and the results 
were tabulated. Visualization of the gall- 
bladder was graded excellent, good, fair, 
poor, and nonvisualization. Either ‘“ex- 
cellent” or “good” meant that the studies 

t Orabilex (bunamiodyl), E. Fougera & Co., Hicksville, N. Y. 


* From the Department of Radiology, Blodgett Memorial Hospital, Grand Rapids, Michigan. 
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Tase I 
A COMPARISON OF THE VISUALIZATION OBTAINED WITH ORABILEX, TELEPAQUE AND BILOPAQUE 
u o Orabilex (4.5 gm.) | Telepaque (3.0 gm.) Bilopaque (4.5 gm.) 
Degree of Visualization (per cent of 123 (per cent of 127 (per cent of 114 
studies) studies) studies) 
Excellent 21.9 AT. 34.2 
Good 29.2 25.9 qe 
Combined Excellent 
and Good ST] PS d 61.4 
Fair 10.6 ae bisa 
Poor 12,5 14.9 7.9 
None 17.0 15.9 19.3 
Calcul 14.6 a 12.3 
Duct Visualization 
None 60.1 62.2 69.3 
4 gia? 28.3 21.9 
s n 8.1 9.4 8.8 
Per Cent Visualized 39.8 a 30.7 








were of sufficient quality to be completely 
diagnostic while the other gradings indi- 
cated that a greater degree of opacifica- 
tion was desired. 

The ducts were graded from o to 2+, 
with 1+ indicating equivocal or faint 
visualization, while a 2+ indicated that 
the duct was sufficiently opacified to 
be of diagnostic significance. The presence 
or absence of cholelithiasis was also noted. 
The bowel residual was graded none, 
minimal, or moderate to heavy. Any 
examination preceded within 2 days by a 
barium study was eliminated from this 
evaluation in order to avoid any possible 
confusion due to the barium. 

The side effects of bilopaque were eval- 
uated by interviews with each patient the 
morning after the contrast material had 
been given. Any symptom noted after the 
ingestion of the cholecystographic medium 
was recorded so as to obtain an "absolute" 
incidence of side effects, but an attempt 
was also made to distinguish between the 
side effects directly related to the chole- 
cystographic agent and similar symptoms 
present prior to the ingestion of the 
bilopaque. An “equivocal” side effect was 
recorded for any symptom that was con- 





sistent with previous symptomatology and 
when the patient stated in response to a 
direct question that the symptom or 
symptoms did not appear to be due to or 
to be worse after the ingestion of the chole- 
cvstographic agent. A brief history of 
allergy or drug idiosyncrasy was also re- 
corded. 

No special preparation was given to the 
patients other than a fat-free supper the 
night prior to roentgenography. Routine 
cholecvstography was performed approxi- 
matelv 18 hours after the ingestion of the 
contrast material. The roentgenographic 
technique was identical for the 3 series of 
examinations. 


RESULTS 
VISUALIZATION 


The results (Table 1) showed that all 3 
media produced excellent or good densities 
in more than one-half of the studies. 
Bilopaque studies received the best over-all 
evaluation with 61.4 per cent of these being 
rated excellent or good while 57.4 per cent 
of the telepaque studies and 51.1 per cent 
of the orabilex studies were thus rated. 
Poor visualization was noted least often in 
the bilopaque studies (7.9 per cent) and 
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TABLE IT 


A COMPARISON OF THE RESIDUAL CONTRAST IN THE 
COLON WITH ORABILEX, TELEPAQUE 
AND BILOPAQUE 


Orabilex | Telepaque| Bilopaque 


D p | (4-5 gm.) | (3.0 gm.) | (4.5 gm.) 
cae (per cent | (per cent | (per cent 
Residual of 93 of 120 of 87 
studies) | studies) | studies) 
None 
Trace 
Moderate to 
Heavy 





most often when telepaque was used (14.9 
per cent). 

The percentage of studies showing duct 
visualization was highest in the orabilex 
group with some degree of opacification 
seen in 39.8 per cent of the examinations. 
The duct was visualized in 37.7 per cent of 
the telepaque studies and in 30.7 per cent 
of the bilopaque group. The 2+ degree of 
opacity of the ducts, however, was more 
uniform, with 8.1 per cent of the orabilex, 
9.4 per cent of the telepaque and 8.8 per 
cent of the bilopaque examinations show- 
ing such opacification. No attempt was 
made to determine the number of duct 
visualizations which followed the fatty 
meal. 

Cholelithiasis, as would be expected in 


similar groups of patients, was rather a 
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constant finding in the 3 serles. It was 
noted in 14.6 per cent of the orabilex group, 
15.4 per cent when telepaque was used, and 
In 13.1 per cent of the bilopaque studies. 
The bowel residual evaluations are tabu- 
lated in Table zr. The bilopaque group 
showed a significantly lower percentage of 
moderate to heavy colonic residue (5.7 per 
cent) than either of the other groups. 
There was no visualized bowel residue in 
52.8 per cent of the bilopaque examinations 
and this percentage was higher than that of 
either of the other two series. The tele- 
paque studies showed the highest incidence 
of a trace of bowel residual at 49.1 per cent. 


SIDE EFFECTS 


Cholecystographic media are not en- 
tirely innocuous. The vast majority of side 
effects 1s more troublesome to the patient 
than dangerous but occasionally more 
severe untoward reactions, particularly in 
the urinary tract, are noted.^*? The side 
effects in our bilopaque series are com- 
pared to several other reported series? 59.7.9 
using telepaque and orabilex in Table ri. 
These series were selected chiefly because 
the dosage of these media was comparable 
to that of the bilopaque, 4.5 gm. for the 
orabilex and 3 gm. for the telepaque series. 
Of the 114 bilopaque examinations, in 80.7 
per cent there were no side effects. All signs 
and symptoms are recorded, but only 16 of 
the 28 side effects listed were determined to 


Tage III 


À COMPARISON OF SIDE EFFECTS WITH REPORTED SERIES 


Orabilex (4.5 gm.) 


Telepaque (3.0 gm.) Bilopaque (4.5 gm.) 


Corneli M M Whi Dunne Morgan 
rnelius CSZRTOS organ | 
DANS et al? and Rich* jand Parks? D jas d et al? land Parks dnd d Present Series 
(per cent | (percent | (percent | ‘of 42) (per cent (per cent | (percent | 5f) (per cent of 114) 
of 150) of 500) of 92) of £oo) of 116) of 95) 
Side Effects 
None — — — 61.5 79.6 — 
Nausea 14.0 20.6 17.5 5.8 8.6 29.0 
Vomiting 4.0 3.2 3-7 5 .O 2.0 
Diarrhea 4.0 10.8 5.6 $.3 I2.0 40.0 
Dysuria 2.0 1.0 1.2 3:7 8 8.0 
Others 3.0 33-7 13.3 2.8 — 48.o0* 











* Many patients had multiple side effects in this series. 
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be definitely related to the cholecysto- 
graphic medium. The remaining 12 com- 
plaints were present prior to the ingestion 
of the bilopaque and did not appear to be 
increased or caused by the material. These 
latter are listed as “equivocal” side etfects 
in Table 11. Approximately half of the pa- 


tients with side effects had a history of 


allergy or drug idiosyncrasy. 
Nausea was the most common complaint, 
being present in 18 instances, and in only 


4 cases was it considered severe. Three of 


the severe cases and 4 mild cases of nausea 
were classified as "'equivocal." Nausea 
definitely related to the bilopaque was 
noted in only 9.6 per cent of the total series. 

There were only 3 mild cases of vomiting, 
all of which were seada as equivocal. 
Diarrhea of relatively mild nature was re- 
corded 3 times. In 2 instances this was 
thought to be related to the bilopaque in- 
gestion. One of the 2 patients had received 
a total of 20 gm. of bilopaque over a 3 day 
period and had 2 loose stools acer the 
third. dose. 

There was only one complaint of mild 
dysuria in the 114 examinations. 

Other side effects were rare. Abdominal 


cramps were recorded in 2 patients, one of 


whom had presented originally with the 
same complaint. There was one case of an 
allergic dermatitis. This patient had no re- 


action after the initial dose of 4.5 gm. of 


bilopaque, but approximately 3 hours after 
ingestion of double dose (9 gm.) she 
noted theonset of an erythematous burning 
and pruritic rash over the thighs and 
lower trunk. This dermatitis subsided with- 
in 24 hours without specific treatment. 


DISCUSSION 


It is obvious that the ideal cholecysto- 
zraphic medium is still not available. In 
our relatively small series of 364 examina- 
tions, all 3 media demonstrated good or ex- 
pellem diagnose visualization in more 
than one-half of the cases. Statistically, bi- 
opaque showed the best gallbladder opaci- 
Acation of the 3 and had significantly lower 
bowel residue. There was a low incidence of 
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side effects and no serious reactions to bi- 
lopaque. Nausea was attributed to bi- 
lopaque in onlv 9.6 per cent of the ex. 
aminations. Diarrhea and dysuria were al- 
most nonexistent with bilopaque. 

Although the number of cases in this pre- 
liminary study is small, the findings to date 
indicate that of the 3 media, bilopaque, in 
our opinion, is the cholecy stographic agent 
of choice because of its high degree of 

capability to opacify the gallbladder, the 
low incidence of side effects, and the rela- 
tive lack of troublesome bowel residual. 


SUMMARY 


A clinical trial of a new cholecystographic 
agent, bilopaque, is reported. The chole- 
cystograms of 100 patients to whom bi- 
lopaque was administered were compared 
to similar groups of 100 patients who re- 
ceived orabilex and telepaque in a triple 
blind study. The side effects related to the 
use of bilopaque were recorded and com- 
pared to published reports of side eftects 
following orabilex and telepaque. In our 
series, the best gallbladder visualization, 
least bowel residual, and fewer reported 
side effects were noted when bilopaque was 
used as compared to the other media. With 
the evidence obtained, we feel that of the 3 
media bilopaque is the cholecystographic 
agent of choice. 


George J. Benisek, M.D. 
1840 Wealthy, S.E. 
Grand Rapids 6, Michigan 
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CONSIDERATIONS OF CHOLECYSTOGRAPHIC 
CONTRAST MEDIA 


By F. J. SANEN, M.D.* 


HICKSVILLE, NEW YORK 


HE radiologic literature contains num- 

erous clinical observations that con- 
cern themselves with the efficacy of con- 
trast media. The bibliography concerning 
toxicity and excretory pathways of con- 
trast media is also voluminous. There have 
been relatively few reports about the under- 
lying physical-chemical phenomena that 
govern these excretory pathways and toxi- 
city, and the publications on the fate and 
metabolism of contrast media with refer- 
ence to their influence on clinical radiology 
are even less. It is for this reason that an 
attempt 1s made to elucidate some aspects 
of the fate and metabolism of cholecysto- 
graphic contrast media as they relate to 
clinical radiology. 

In this connection, it should be pointed 
out that in order to study fruitfully the 
complex phenomena which occur in living 
beings, we must first of all lay down prin- 
ciples of experimentation and then apply 
them to physiology, pathology, and thera- 
peutics.? 

The architect's dictum that "form fol- 
lows function" applies equally well to the 
design and development of cholecysto- 
graphic contrast media, which begs the 
question: What are these criteria? 

The efficacy of a cholecystographic con- 
trast medium is not only based upon its ab- 
sorption index but also its route of elimina- 
tion, its lack of toxicity and interference 
with laboratory determination of blood, 
urine, and liver function. Therefore, an 
ideal cholecvstographic contrast medium 
would have the following properties: (1) 
ico per cent absorption; (2) immediate 
elimination by the hepatic-biliary system; 
(3) absolute nontoxicity; and (4) lack of 
interference with laboratory tests. 

It is rather doubtful that such an ideal 


cholecystographic contrast medium could 
ever be developed as long as it is necessary 
to utilize iodinated compounds, and the 
search for an ideal medium is unabated. 

How do presently available cholecysto- 
graphic contrast media compare with the 
criteria of such an ideal medium and what 
are the clinical complexities involved? 


ABSORPTION INDEX 


No one will dispute the statement that 
the diagnostic reliability of oral cholecys- 
tography depends upon the degree of ab- 
sorption of the contrast medium employed.” 

The rate and degree of absorption may 
be judged either by the estimation of the 
amount of substance remaining in the 
bowel, or, more precisely and with more 
reliability, by determining the iodine con- 
tent or radioactivity of a tagged com- 
pound in the blood and bile following ad- 
ministration. 

The chemical structure of such an 
iodinated compound plays a most impor- 
tant role and, therefore, it should have a 
proper balance between lipophilic and 
hvdrophilic groups to insure absorption 
from the intestinal tract.! 

That a change of a chemical structure 
can play a determining role upon the ab- 
sorption index of such a compound has been 
demonstrated by the replacement of 1opa- 
noic acid by its sodium salt. The sodium 
salt of this compound showed an appreci- 
able increase of absorption when checked 
bv the amount of intestinal residue or by 
the analvsis of blood samples for iodine con- 
tent following its administration.” How- 
ever, the improved absorption of this com- 
pound resulted in an increase of its toxi- 
city. 

Radioisotope with 


studies more re- 


* Medical Director: E. Fougera and Company, Inc., Hicksville, New York. 


797 


798 F. J. Sanen 


cently developed cholecystographic con- 
trast media, such as ipodate sodium and 
bunamiodyl sodium showed a markedly im- 
proved absorption index as demonstrated 
with ipodate sodium, approximately 70 per 
cent’ with bunamiodyl sodium 85 per cent 
to go per cent. The pharmacology of both 
compounds indicates no increase in the 
toxic properties.7:!5 


ROUTE OF ELIMINATION 


The route of excretion of a contrast 
medium is a vital factor in the develop- 
ment of these compounds; 7.e., a urographic 
contrast medium must have a predominant 
urinary elimination and a cholecvsto- 
graphic medium must have a predominant 
hepatic-biliary elimination. 

It was assumed that, perhaps, the molec- 
ular weight of such a compound might de- 
termine whether a substance goes to the 
gallbladder or to the kidney. Empirical 
experience, however, did not support this 
thesis. A postulation that only relatively 
weak acids are suitable for cholecvsto- 
graphic media and strong acids for renal 
contrast agents was also proved to be un- 
reliable. Only experimental experience will 
decide the preferred route of elimination 
and the most classic example is the develop- 
ment of cholografin which was prepared 
with the clear intention of obtaining a uro- 
graphic contrast medium which proved to 
be an excellent cholecvstographic medium 
when tested." 

A reliable indicator for the efficacy of a 
cholecystographic medium is the ratio of 
the hepatic-biltary elimination versus that of 
urinary elimination. The experimental data 
compiled on the following compounds re- 
veal that efforts to improve cholecysto- 
graphic media reflect definite progress: 
the approximate ratio of elimination of 
iophenoxic acid 1:1.5;? iopanoic acid 
1.3:13 1podate sodium 2.1:1; bunamiodyl 
sodium 3:1.716!%3! Any underlying hepatic 
or biliary derangement, however, will alter 
the ratio. Therefore, the radiologist should 
have some understanding of the hepatic 
clearance, which shall be considered at a 
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later point. In parenchymal liver disease, 
for instance, the decreased number of func- 
tioning hepatic cells can take up only a 
Diimited amount of the given dose of a 
medium for conjugation and for elimina- 
tion. With the advent of readily absorbable 
cholecystographic contrast media, the clini- 
cian should re-ortent Ais attitude toward 
dosage since increasing the dose will not 
torce the process of conjugation and 
elimination by the liver. Indeed, over- 
dosage might lead to undesirable results 
since rapidly produced high iodine blood 
levels may give rise to a clinically signifi- 
cant hypotension. The significance of blood 


pressure changes following oral and intra- 
venous cholecystography has been re- 


cently reported in the literature.” [t 
would appear, therefore, that the addition 
of pre- and postcholecvstogr aphic blood 
pressure recording to the patient's work-up 
might give a forewarning and some insight 
into potential complications. 

TOXICITY 

One of the basic steps in the analvsis of 
the pharmacologic properties of a chemical 
substance is the characterization of the 
dose-mortality curve in the experimental 
animal."? 

The toxicity of a contrast medium is 
accurately determined by the quantity ab- 
sorbed bv the bodv. Therefore, the intra- 
venous LD;, reflects best the actual toxic- 
ity of a given agent. Since there are vari- 
ations in the toxicity values in different 
species, the compound should alwavs be 
screened in different animals, such as the 
mouse, rat, rabbit, cat, and dog. It appears 
worthwhile mentioning that the juxtaposi- 
tion of the oral LD;, with the intravenous 
LD;, of a cholecy stographic medium per- 
mits an assessment of its absorption index. 

The aforementioned dose-mortality curve 
in animals does not guarantee complete 
safety from an occasional untoward reac- 
tion in a subject on the extreme end of the 
curve. It becomes of paramount importance 
to discover means of determining such a 
rare Individual who falls into the extreme 
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lower range of the asymptotic part of the 
dose-mortalitv curve. 

It is, indeed, essential that there should 
be a broad margin between the therapeutic 
dose and the toxic dose. ?:1:18:1? 

Untoward reactions that are character- 
istically allergic (hypersensitivity) have 
been described with every compound and 
are generally of an anaphylactoid nature 
and conditioned by previous exposure and 
sensitization to the drug or similar com- 
pounds. They are mediated by an antigen- 
antibody reaction. 

There are 3 main types of hypersensitiv- 
ity reaction: (a) serum sickness; (b) 
anaphylactoid reaction; and (c) alteration 
in reactivity of certain tissues which results 
in degenerative changes if the antigen 
(drug) is again applied.” 

In the understanding of drug hvper- 
sensitivity, it must be recognized that prac- 
tically every drug is capable of combining 
with proteins, thus forming an antigenic 
conjugate.” This, again, stimulates the 
formation of antibodies. Because of the in- 
accuracy of our present knowledge, it 1s 1m- 
possible to correlate the chemical structure 
of a compound with its potential allergenic 
response. It also should be kept in mind 
that quantity plays a role in the severity of 
allergic manifestations. Idiosyncrasy is not 
an allergic reaction and implies an in- 
herent qualitative abnormal reaction to a 
drug and stems, in all probability, from a 
hereditary enzyme deficiency.” 


INTERFERENCE WITH LABORATORY 
TESIS 


The interference with laboratory tests by 
the iodinated compounds is closely related 
to their metabolism and elimination. If we 
speak of hepatic clearance, we should make 
a distinction between metabolic clearance 
and hepato-biliary clearance. Substances 
which are metabolized by the polygonal 
cells of the liver, such as galactose or lactic 
acid, fall within the category of “metabolic 
clearance." Substances, such as bilirubin, 
cholecystographic media, rose bengal, 
bromsulphalein and others, which are 
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mostly bound to the serum albumin and 
excreted through the biliary ducts, are sub- 
jected to “hepato-biliary clearance.’*4 The 
competition for clearance between sub- 
stances which are excreted by the “‘hepato- 
biliary clearance" has been observed for 
quite some time and has been demonstrated 
in vitro and in vivo studies. ®!4:19.29,30 

After simultaneous or successive adminis- 
tration of two or more such substances, the 
clearance of one of the substances 1s lowered 
whereas the other is preferentially excreted. 
This is specific to “hepato-biliary clear- 
ance" and does not exist in "metabolic 
clearance.” It, therefore, should be clearly 
understood and be expected that brom- 
sulphalein retention or transient hyper- 
bilirubinemia is the result of a competition 


for the route of excretion. The physician 


should be alerted to the fact that any ab- 
normal findings relative to these liver func- 
tion tests when carried out simultaneously 
or successively with the administration of 
cholecystographic media are due to the pref- 
erential elimination by the “hepato-biliary 
clearance" and not evidence of a pathologic 
process. The degree of bromsulphalein re- 
tention or hyperbilirubinemia is directly re- 
lated to the quantity of medium excreted 
by the liver as well as the functional state 
of the liver and, therefore, in the presence 
of underlying hepatic derangement, the 
values obtained are elevated accordingly. 

A similar mechanism (transient “‘occu- 
pation” of the hepato-biliary excretion 
mechanism) is responsible for an increased 
excretion of coproporphyrin in the urine 
immediately following the administration 
of iopanoic acid and bunamiodyl sodium.® 

The affinity of iodinated compounds to 
the thyroid, to serum albumin, and what 
determines the degree of binding is poorly 
understood and needs further elucidation. 
Empirically, we know that there is a broad 
variation in the protein-binding capacity of 
different cholecystographic media and, 
therefore, interference with protein bound 
iodine determination varies by years 
(1ophenoxic acid), months (iopanoic acid), 
and weeks (bunamiodyl sodium).??.?5 
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The time of adherence to the thyroid 
tissue also varies from one compound to 
another but as a general rule the time 
period of interference, as found with pro- 
tein bound 1odine determination, is true for 
thyroid uptake studies, and thus indicates 
a link with the protein binding of these 
substances. 

The protein binding of parenteral con- 
trast media has been recently investigated 
by Lasser ef 4/.," and revealed some most 
intriguing characteristics. The significant 
conclusions which might be of interest in 
the content of this paper are as follows: 

I. For the triiodobenzoic acid com- 
pounds, the presence or absence of a pros- 
thetic group at the § position appears to 
determine the relative weakness, or rela- 
tive strength of binding with albumin. 

2. There is marked species variation in 
the degree of protein binding for each of the 
contrast media. 

3. The crenation effect in red blood cells 
may be related to the binding of contrast 
media to protein in or around the red blood 
cells. 

4. lhere appears to be a high degree of 
correlation between the strength of bind- 
ing determined by equilibrium dialysis in 
their investigation and published reports 
of intravenous LD, toxicity expressed in 
millimols per kilogram dosage levels. 

5$. The more highly protein bound con- 
trast media appear to be preferentially ex- 
creted in the bile and the less highly bound 
media in the urine. 

6. In vitro studies of the binding dy- 
namics of bilirubin relative to some of the 
contrast media suggest that both urokon 
and cholografin are capable of competi- 
tively displacing bilirubin from albumin in 
the human." 

It should be emphasized that their find- 
ings were obtained in studies with paren- 
teral contrast media and if these findings 
apply to oral cholecystographic media, they 
are, indeed, subject to further investiga- 
tion. However, the route of administration 
(oral versus intravenous) and the different 
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mechanism of absorption will certainly play 
a role in the final results. It becomes quite 
obvious that the study of Lasser and his 
co-workers demonstrates the complexity 
involved (for instance, toxicity) in the fate 
and metabolism of contrast media. It 
clearly shows that there is a virgin field for 
future research. 


PSEUDOALBUMINURIA 


From time to time, attention has been 
focused in the literature on the occur- 
rence of pseudoalbuminuria following 
the administration of cholecystographic 
media. 19.21.28,37 

During the past half century, a large 
number of tests for the detection of protein 
in the urine has been described. Three of 
these tests have earned wide acceptance 
and are now used exclusively in clinical 
practice. These are the sulfosalicylic acid 
test, the nitric acid ring test, and the heat 
and acetic acid test, all of which are known 
as turbidity tests. 

In the interpretation of routine urinaly- 
sis, it should be kept in mind that these 
tests fail to differentiate between pseudo- 
albuminuria and true proteinuria. 

Pseudoalbuminuria (pseudoproteinuria) 
refers to a false positive protein test due to 
the presence of nonprotein metabolites in 
the urine. The more common nonprotein 
metabolites found are those of radiopaque 
contrast media for gallbladder visualiza- 
tion, as well as tolbutamide, promazine 
and chlorpromazine.’ 

All three turbidity tests reveal pseudo- 
albuminuria in the presence of the afore- 
mentioned  nonprotein metabolites. It 
should be noted that this effect is transi- 
tory, with a duration of 1 day to not more 
than 3 days. 

When pseudoalbuminuria is suspected 
to be a laboratory artifact, currently avail- 
able reagent tablets, or impregnated strips 
such as albutest and albustix, which do not 
depend upon turbidity readings but rather 
are based on a colorimetric index, should 
be employed. Needless to say, pseudoal- 
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buminuria following the ingestion of chole- 
cvstographic media does not connote anv 
form of renal insufficiency. 

A clear understanding of the properties 
of a cholecystographic medium and its fate 
and elimination will enable the radiologist 
to arrive at a better clinical diagnosis when 
confronted with the clinical complexities 
and imponderables of poor or nonvisualiza- 
tion. It is essential that he be familiar with 
the patient's history and clinical data when 
contemplating cholecystography so that he 
can exclude faulty intestinal absorption, 
hepatic derangement, acute abdominal dis- 
ease such as peritonitis and pancreatitis, or 
disorders of intestinal motility such as 
hyperthyroidism, as possible causes for 
poor or nonvisualization. 

The high absorption index and the pre- 
dominantly hepatic-biliary elimination of a 
cholecvstographic contrast agent grant the 
reliability that is needed for a more speci- 
fied roentgenologic diagnosis; hence, this 
narrows the margin of diagnostic errors. 


Cantiague Road 
Hicksville, New York 
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“a FEF D I T O R I A L S m 


FLEXIBLE ROUTINE IN GASTROINTESTINAL 
EXAMINATION 


T THE BUSY roentgenologist facing 
each day a seemingly larger volume of 
gastrointestinal examinations, a methodical 
routine of procedure is exceedingly helpful. 
The examiner must remember, however, 
that a standard routine is not applicable to 
all patients. Flexibility of the examiner’s 
mind as well as his response to different 
requirements for individual examinations is 
demanded if the highest quality of service is 
to be offered each patient. Skilled technical 
assistants, if they know the problem 
presented in a particular instance, are able 
to apply this same flexibility to the roent- 
genographic examination after fluoroscopy. 
Thereby, they may best demonstrate the 
desired anatomic or pathologic detail. 
There are great virtues in a routine 
method of examination. The patient pro- 
ceeds in orderly fashion from one phase of 
the examination to the next. All of the 
physician’s assistants know what happens 
next and what is expected of them. Useless 
motion, clumsy procedure, loss of time, 
errors of omission, and confusion of person- 
nel may be largely eliminated. When each 
person knows what to do, orderly progress 
in each examination and in a series of exam- 
inations is achieved. After persons work 
together for some time on a standardized 
routine, smoothly functioning teamwork 
develops and permits completion of many 
more examinations with less friction and 
wasted effort. This integrated and under- 
standing cooperation can produce systema- 
tized examinations, comparable to the 
finesse exhibited by a surgical team in the 
operating room. Such is the virtue of a 
completely conceived and fully realized 
routine. Customary procedure in roent- 
genography has additional virtues. The 


roentgenograms are comparable to stand- 
ard normal studies and are reproducible in 
subsequent examinations. These are diag- 
nostic advantages in determining slight 
variations from normal and in judging the 
progress of disease. 

Two other less obvious virtues of routine 
are that more persons can be examined by 
the individual roentgenologist and that the 
individual patient may receive less expo- 
sure to lonizing radiation in a relatively 
short, standardized type of examination. 
There are philosophical overtones in these 
virtues. In which type of examination has 
the roentgenologist achieved the greater 
benefit for mankind: the long examination 
done on fewer patients or the shorter exami- 
nation of numerous patients? In which 
examination has the roentgenologist best 
performed for humanity—the tedious, more 
complete examination with greater radia- 
tion exposure of the patient, or the briefer 
examination with less risk and somewhat 
less accuracy? Although imponderable is- 
sues, these are factors meriting considera- 
tion when the work of different radiologists 
Is evaluated. 

The greatest disadvantage in standardiza- 
tion of roentgenologic examination—and 
the factor that demands constant realiza- 
tion of the possible need for flexibility—is 
that the anatomic relations of normal 
patients are variable and the manifesta- 
tions of asymptomatic anomalous develop- 
ment may be even more divergent from the 
average. Pathologic processes produce a 
still broader variety of changes. 

In a practice in which the roentgenologist 
is examining a limited number of patients, 
it is conceivable that each patient may re- 
ceive a roentgenoscopic examination which 
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is complete in every detail. As the number 
of patients per roentgenologist increases, 
the time and effort that can be devoted to 
each decreases. For a given roentgenologist, 
the number of roentgenoscopic examina- 
tions that can be performed depends on the 
equipment and assistants available, the 
tvpe of patients coming for examination 
(ambulatory, wheelchair, stretcher), the 
physical stamina of the examining physi- 
cian, and the extensiveness of the individ- 
ual examinations. The maximal work load 
that one can attain in any one day or week 
usually cannot be repeated on a continuing 
schedule. 

Personal experience leads to the conclu- 
sion that a fairly strict basic routine of 
roentgenoscopy permits the roentgenologist 
to participate in fluoroscopy of the greatest 
number of examinations on a continuing 
basis. The incidence of error can be kept 
reasonably low provided the examiner 
performs his routine procedure with con- 
scientious attentive concentration, aware 
at each step that variations in the examina- 
tion may be required if the routine method 
does not result in satisfactory demonstra- 
tion of the area or organ being studied. 

A list of possible variations in technical 
maneuvers during roentgenologic examina- 
tion would require several pages. Some of 
the more frequently useful variations might 
include a Trendelenburg study for esophag- 
eal varices, use of an opaque pill to verify 
a possible stenotic lesion, dilatation of the 
gastric fundus with gas to visualize its out- 
line, barium-air contrast study of the 
antrum of the stomach to demonstrate 
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mucosal detail, erect Bucky roentgeno- 
grams of the transverse type of stomach to 
show better the contour of the lesser curva- 
ture, left anterior oblique projection of the 
duodenal bulb for posterior ulceration, 
supplementary oblique or anteroposterior 
projections of the small intestine to com- 
pensate for overlapping loops, oblique or 
decubitus roentgenograms of the colon if 
the usual ones are indecisive, postevacua- 
tion roentgenogram after an air-contrast 
series if a polyp 1s suspected, roentgeno- 
scopic study of the terminal ileum in the 
postevacuation phase of colonic examina- 
tion, and immediate re-examination of the 
colon if the findings in the initial roentgeno- 
scopic and roentgenographic examinations 
remain equivocal. 

As new methods of examination and fresh 
concepts of procedure are reported, the 
roentgenologist may try them to determine 
their usefulness in his work. In this fashion 
he may keep his own procedure up to date 
and expand the variations in examination 
available to him to fit individual circum- 
stances. 

A basic routine of procedure, concen- 
trated attention during the examination, 
and flexible variation of procedure when the 
standard routine is individually inadequate 
are the foundations for the successful per- 
formance of a large number of roentgeno- 
scopic examinations with a minimum of 
diagnostic error. 

SEYMOUR Fiske OcHsNeER, M.D. 
3503 Prytania Street 
New Orleans, Louisiana 


REGISTRY OF RADIATION PATHOLOGY 


O FURTHER the understanding of 
the nature and genesis of radiation 
effects in man and animals, a Registry of 
Radiation Pathology has been established 
within the American Registry of Pathology. 
It becomes the 26th registry in the system 


and, like the others, operates under the 
auspices of the National Research Council 
of the National Academy of Sciences and is 
located at the Armed Forces Institute of 
Pathology in Washington, D. C. This new 
registry is sponsored by the Division of 
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Radiological Health of the U. S. Public 
Health Service, Department of Health, 
Education, and Welfare. 

Its physical location at the Institute 
and its membership in the American Regis- 
try make available to the Registry of 
Radiation Pathology unparalleled resources 
for the study of radiation effects in a 
uniquely suitable environment. Close co- 
operation among the several registries is 
inherent in the system. 

The mission of the Registry of Radiation 
Pathology will be to collect, in useful num- 
bers, materials having present or potential 
value; to classify these materials making 
them readily available for study; to collate, 
investigate, and analvze what is known 
about radiation-induced lesions; to perform 
follow-up studies whenever possible; to do 
research; and to make resources of the 
Registry available for educational pur- 
poses. 

The Registry will provide a variety of 
opportunities for training to qualified 
persons from both the armed services and 
civilian life. Future plans include residency 
and fellowship training in radiopathologv. 
Qualified scientists may also come to the 
Armed Forces Institute of Pathology 
(AFIP) for shorter periods of individual 
study. Training aids and study sets of 
microscope and lantern slides will be pre- 
pared for loan. 

Through the AFIP, consultation service 
may be obtained by contributing patholo- 
gists. In this manner, the extensive files of 
the Institute can serve as a source of refer- 
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ence for comparison. The Registry, in turn, 
may seek consultation from the staf of the 
Institute and from authorities throughout 
the world. 

The Registry of Radiation Pathology 
will be interested in cases of clinical, experi- 
mental, accidental, occupational, and nat- 
ural exposure. Hopefully, it will attract 
pathologic material not only from this 
country but from throughout the world. 

The prime requisite for inclusion into the 
Registry is a history of irradiation attested 
by detailed clinicopathologic information 
and precise radiation data for each entry. 
Upon being accessioned, contributions to 
the Registry will be classified on IBM 
cards. In this way the material will be 
readily accessible to a widely divergent 
group of interests. 

Material that is desired includes both 
surgical and autopsy specimens accompa- 
nied when possible by slides, photographs, 
roentgenograms, clinical histories, and in- 
vestigational data. All material received 
will be reviewed by the staff of the Registry 
and, if accepted, will be accessioned into the 
Registry. To facilitate the initial acquisi- 
tion of specimens, the Registry urges all 
who feel they have a valid contribution to 
submit first a brief informational abstract 
concerning the material. Forms outlining 
the specific information desired will be 
made available on request. 


ALBERT W. HitBERG, M.D. 


Armed Forces Institute of Pathology 
Washington 25, D. C. 
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VINCENT CLIFTON JOHNSON 
1902-1962 


HE SUDDEN, unexpected death of 


Vincent Clifton Johnson on June 10, 
1962, has deprived medicine in Detroit of a 
respected physician, his associates of a 
needed and valued partner, and his family 
of an ideal husband and father. 

Vin, as he was affectionately known, was 


born in Mt. Horeb, Wisconsin, on January 
22, 1902. He graduated from the University 
of Wisconsin Medical School in 1927 where 
he was admitted to the Alpha Omega Alpha 
honorary fraternity. A two year internship 
in St. Mary’s Hospital in Madison, Wiscon- 
sin, was followed by a two year residency in 
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radiology in the University Hospital at the 
University of Pennsylvania under Dr. 
Henry Pancoast. In 1931 he became an in- 
structor in the Department of Roentgenol- 
ogy in the Medical School of the University 
of Michigan, and was Associate Professor 
when he left in 1942, to go to Detroit, 
Michigan, to join Dr. Lawrence Reynolds 
and his group, where he remained until the 
time of his death. He also held the position 
of Associate Professor of Roentgenology in 
the Wayne State University College of 
Medicine in Detroit. 

Dr. Johnson was a member of the Ameri- 
can Medical Association, the American 
Roentgen Ray Society, the Radiological 
Society of North America, and a Fellow of 
the American College of Radiology. He 
served the latter organization under his 
friend, Sam Donaldson, in the placement 
bureau. He was a member of the Detroit 
Roentgen Ray and Radium Society, and 
had served as its President. 

These significant but dry data are the less 
important part of Vin Johnson’s life. They 
were necessary stepping stones in the 
broader stream of his principal interest — 
people. He loved all people, not with regard 
for their social status or economic impor- 
tance, but simply because they were indi- 
viduals, and their value to him depended 
not on their accomplishments but on their 
sincerity and honesty. His residents (in- 
cluding this humble admirer), his friends, 
and his acquaintances were all important to 
him, and many at one time or another 
sought and received sympathetic under- 
standing and advice from him. His inherent 
attribute in these relationships was kind- 
ness; he was known to remain protectively 
silent even when silence might imply his 
culpability, rather than to say an unkind or 
unnecessarily hurtful thing. He had the 
uncommon and happy faculty of being able 
to meet the great and the small on equal 
levels, and both the hospital trustee and the 
hospital orderly called him friend. He was 
never lonesome, because he sought out 
people, and they sought him. 
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Vincent Johnson's special field was 
roentgenology of the head, and he had 
written well substantiated, carefully de- 
tailed articles, alone and in collaboration, 
on roentgenography of brain tumors, par- 
ticularly on ventriculography of mid-brain 
tumors and on diseases of the temporal 
bone and the paranasal sinuses. His work in 
these fields was so well known that he was 
asked by the American Academy of Oph- 
thalmology to give a refresher course at 
their national meeting. He was awarded a 
medal for an exhibit on brain tumors at the 
American Roentgen Ray Society meeting 
IN 1934. 

Like so many radiologists, he was a 
physician’s physician. He was never hap- 
pier professionally than when he was con- 
ducting a medical conference, or when he 
was consulting with fellow physicians. To 
him the patient had received less than 
enough if he and the neurosurgeon did not 
discuss the roentgenographic findings face 
to face, and this type of practice served 
only to increase his extensive and exact 
knowledge of neuroanatomy. 

He treasured his private life; he, his wife 
Eleanor, his daughter Jaynor, and his son 
Vincent were a close and happy family. 
Vacations were always spent together, and 
his family participated in many of his 
hobbies. For years he had been active in 
amateur radio transmission and reception. 
He built his own equipment, including a 
television receiver, and was more than an 
amateur in tape recording. With an elec- 
tronics engineer he formed a recording 
company, recorded organ music on stereo- 
tapes, and sold recordings commercially. 
Photography was another consuming inter- 
est. 

Vin's death profoundly affected his 
family and friends by its suddenness. His life 
was full, and because he gave more than he 
received, he left the world a better place 
than he had found it. 


E. F. LANc, M.D. 
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HENRY DAVID DIAMOND 
1918-1962 


ENRY DAVID DIAMOND died 

April 18, 1962, in Memorial Hospital. 

He was a victim of Hodgkin's disease, to 

the study and treatment of which he had 
devoted much of his professional lite. 

Born December 22, 1918, he attended the 

public schools of his native New York City, 


going then to the University of Louisville, 
where he received his Bachelor of Arts 
degree and where he graduated in medicine 
in 1944. Then, in 1945, while he was serving 
as lieutenant, junior grade, in the United 
States Naval Reserve, the disease from 
which he died 17 years later first made 
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itself known. After treatment at the Naval 
Hospital, Brooklyn, he was referred, in 
anticipation of medical discharge from the 
service, to Memorial Hospital in early 1946 
for further care. There his intelligence and 
interest became obvious and he was given, 
after a short period as an observer, an 
appointment as an assistant in medicine, 
and then as a resident. In 1948 he became a 
junior member of the attending staff as 
clinical assistant. From then on his ad- 
vancement, in recognition of his worth, was 
rapid, and on July 1, 1959, he succeeded to 
the position of chief of the Lymphoma 
service. This promotion was heartily advo- 
cated by the retiring chief, his physician. 
Along with his advancement in the hospital 
staff at Memorial and James Ewing Hospi- 
tal went corresponding advancement in his 
academic rank at Cornell University Medi- 
cal College. In 1958 he became an associate 
professor of clinical medicine. His abilitv in 
clinical research was recognized by appoint- 
ments and promotions in the Sloan- 
Kettering Institute, and on July 1, 1957, he 
became an associate and section head. 

Dr. Diamond was an active member of 
some 20 medical and scientific societies, 
including the International Society of 
Hematology, the Harvey Society, the 
American Association for Cancer Research, 
and the American Radium Society, and he 
was a fellow of the American College of 
Physicians. 

As chief of the Lymphoma Service Dr. 
Diamond had far-seeing plans for the future 
of the service. Beginning in 1956 he had 
been entrusted by his chief with executive 
responsibility for the recruitment, training 
and research activities of the special fellows 
of the service. Under his stimulation and 
guidance, the special fellows prepared 
between 1956, when the first one was 
appointed, and 1962, 15 important publica- 
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tions, representing their studv of various 
features of lymphomas and leukemias. 
Moreover, during that time alone, 7 other 
papers bore Dr. Diamond's name as co- 
author, and his monograph The Medical 
Management of Cancer, published in 1958, 
received wide acclaim. His chief's foreword 
for the monograph includes the following: 
"The author of this monograph concerning 
certain major types of cancer amenable to 
treatment by the internist stepped into this 
field only a little over a decade ago, by 
joining what has become the Medical 
Neoplasia Service of the Memorial Center 
for Cancer and Allied Diseases. In this 
relatively short time he has not only wit- 
nessed, but indeed has actively participated 
in, the exciting progress in cancer that has 
taken place during these vears. At the same 
time he has made himself thoroughly famil- 
iar with advances in the older technics of 
investigation and treatment of the cancer 
patient as a whole. Partially attesting to his 
broad experience with, and knowledge of, 
cancer as an internist are the numerous 
items bearing his name in the bibliography 
—1tems which could not have been omitted 
or reduced without seriously impairing the 
value of these references." 

The sudden tragic death of his wife 
Rhoda in early January, 1960 during their 
return from a brief vacation dealt Dr. 
Diamond a blow from which his spirit never 
recovered. This unfortunate happening 
may well have contributed to his final unre- 
sponsive physical relapse, evident about 7 
months before his death. Despite much 
discomfort he continued to see his patients 
until 2 weeks before his death. Thus ended 
the promising career of another physician 
dedicated to combatting in others the 
disease from which he himself suffered. 

Lrovp F. Craver, M.D. 
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RADIOLOGÍA INTERAMERICANA 


THE AMERICAN JOURNAL OF ROENTGEN- 
oLocy, Rapium THERAPY AND NUCLEAR 
Mepicine welcomes with pleasure the 
publication of the new journal, Radiologia 
Interamericana, which made its first ap- 
pearance in June, 1962. This new journal is 
the official organ of the Interamerican 
College of Radiology and will be issued as a 
quarterly Journal of Radiology and Nu- 
clear Medicine. Its distinguished Editor 1s 
Dr. Juan A. del Regato, Penrose Cancer 
Hospital, 2215 North Cascade Avenue, 
Colorado Springs, Colorado, U.S.A., and 
the members of the Editorial Committee 
are: Dr. Fernando Bloedorn, Chairman, 
Baltimore; Dr. Walter Bomfim-Pontes, 5ào 
Paulo; Dr. Manuel Concha, Santiago de 
Chile; and Dr. Manuel Malenchini, Buenos 
Aires. 

Only original articles in the Spanish and 
Portuguese languages will be published. 
The printer is R. R. Donnelley and Sons, 
Chicago, Illinois, U.S.A. 

The American Journal of Roentgenology, 
Radium Therapy and Nuclear Medicine 
extends its good wishes for success and 
distinctive progress. 


MIDWINTER RADIOLOGICAL 
CONFERENCE 

The Fifteenth Annual Midwinter Radio- 
logical Conference, sponsored by the Los 
Angeles Radiological Society, will be held 
at the Biltmore Hotel, Los Angeles, Cali- 
fornia, on Saturday and Sunday, February 
2nd and 3rd, 1963. 

An outstanding program of pertinent 
interest has been arranged and the guest 
speakers will be Doctor Ingmar Wickbom, 
Göteborg, Sweden; Doctor Robert E. 
Steiner, Hammersmith Hospital, London, 
England; Doctor Walter T. Murphy, 
Roswell Park Memorial Institute, Buftalo, 
New York; and Doctor John A. Campbell, 


Indiana University Medical Center, Indi- 
anapolis, Indiana. 

The conference fee of $25.00 includes two 
luncheon meetings featuring questions and 
answers. A banquet ($7.50 per plate), 
preceded by cocktails, will be held Saturday 
evening at the Biltmore Bowl. Reservations 
may be made through A. W. Reiter, M.D., 
Secretary-Treasurer, 2632 East Washing- 
ton Street, Pasadena, California. 

Courtesy cards will be available to resi- 
dents in Radiology and Radiologists in the 
Armed Forces by advance registration, 


with reduced tariff for luncheons and 
banquet. 
Hotel reservations should be made 


promptly through the Convention Man- 
ager, Biltmore Hotel, Los Angeles, Cali- 
fornia. 

EASTERN CONFERENCE OF RADIOLOGY 


The Eastern Conference of Radiology 
will be held in Philadelphia, Pa., at the 
Bellevue-Stratford Hotel on April 4, 5 and 
6, 1963. The program will include refresher 
courses sponsored by the Radiological 
Society of North America. There will also 
be papers on the program presented by 
pararadiological colleagues to be discussed 
by radiologists. A special lectureship will be 
sponsored on Friday, April 5, 1963. 

For further information, please contact 
Luther W. Brady, M.D., Secretary, East- 
ern Conference of Radiology, 230 North 
Broad Street, Philadelphia, Pennsylvania. 

THE AMERICAN SOCIETY OF 
X-RAY TECHNICIANS 

The American Society of X-Ray Tech- 
nicians is holding its Thirty-fifth Annual 
Convention at the Penn Sheraton Hotel in 
Pittsburgh, Pennsylvania, May 25-30, 
1963. 

Those interested please write to Frank R. 
Capezio, R.T., Chairman of Publicity, 
United States Steel Corporation, 1 Library 
Place, Duquesne, Pa. 
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FIRST INTERNATIONAL CONGRESS 
FOR STEREOLOGY 

The First International Congress for 
Stereology will take place in Vienna from 
April 18th to 20th, 1963. 

Stereology, which is the science of the 
three-dimensional interpretation of flat 
images, embraces many scientific disci- 
plines. Problems of spatial interpretation 
arise in all branches of microscopy (includ- 
ing the use of the electronic microscope) 
and in astronomy as well. Important uses of 
stereology include the microscopical exami- 
nation of medico-biological and anorganic 
structures (crystallography, metallogra- 
phy, mineralogy); an attempt is made to 
obtain exact knowledge of structural shapes 
by applying relevant mathematical theories 
and graphic reconstruction. 

The Congress will deal with topics per- 
taining to these aspects. 

Those wishing to attend please write to 
Dr. H. Haug, Secretary General, Wiener 
Medizinische Akademie, Aserstrasse 4, 
Vienna [X, Austria. afa 


FELLOWSHIPS FOR TRAINING IN 
THERAPEUTIC RADIOLOGY 

Under a Training Grant of The National 
Institutes of Health, the Penrose Cancer 
Hospital of Colorado Springs will expand 
its capacity for training of therapeutic 
radiologists. Residents in training will 
be assigned fellowship stipends of from 
$400.00 to $600.00 a month during the 
course of training in radiotherapy. The 
plan of training 1s divided in four years; 
appointments are made for one year and 
renewed. 

This course of training prepares the 
resident for Certification in Therapeutic 
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Radiology by the American Board of 
Radiology. 

Candidates for initiation in this plan of 
training will be considered for positions 
open July Ist, 1963; appointments will be 
made at the end of 1962. 

Address inquiries to: J. A. del Regato, 
M.D., Director, Penrose Cancer Hospital, 
Colorado Springs, Colorado. 


COURSE IN MAMMOGRAPHY 


A course in Mammography will be held 
in Philadelphia on November 2nd and 3rd, 
1962 by the members of the Department of 
Radiology, Albert Einstein Medical Center, 
Northern Division. The program will 
consist of lectures on Technique, Anatomy, 
Physiology and Pathology of the breast 
with correlation of the roentgen findings. 

The fee will be $35.00 to include lunch. 

Please write to Simon M. Berger, M.D., 
Chief, Diagnostic Radiology. 


THE WORLD MEDICAL ASSOCIATION 


The United States Committee of The 
World Medical Association is engaged in a 
Doctor-to-Doctor Program to supply cur- 
rent medical journals to colleagues over- 
seas. At first directed to Asia, it has now 
spread to Africa and Latin America. There 
are more requests for journals than can be 
supplied. Your valuable help is earnestly 
solicited. 

Please send your name, address and titles 
of journals you will contribute to Ada 
Chree Reid, M.D., Chairman Doctor-to- 
Doctor Program of the United States 
Committee, The World Medical Asso- 
ciation, Io Columbus Circle, New York 


19, N. Y. 
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RADIATION THERAPY IN THE MANAGEMENT OF 
CANCERS OF THE OraL Cavity AND ORO- 
pHARYNX. By Gilbert H. Fletcher, M.D., 
Radiotherapist; and William S. MacComb, 
M.D., Surgeon, Chief of Head and Neck 
Service; with the collaboration of Alando J. 
Ballantyne, M.D., Associate Surgeon, Head 
and Neck Service; Physics Section, The 
Calculation of Dose Interstitial Implanta- 
tions by Robert J. Shalek, Ph.D., Associate 
Physicist and Marilyn Stovall, B.A., Senior 
Dosimetrist, The University of Texas M. D. 
Anderson Hospital and Tumor Institute, 
Houston, Texas. Cloth. Price, $16.50. Pp. 
396, with numerous illustrations. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Ill., 1962. 


This new monograph on the radiation man- 
agement of malignant tumors of the oral cavity 
and oral pharynx fulfills a much needed place in 
the radiation therapist’s library. Most previous 
texts oriented to this group of diseases have 
presented standard techniques for lesions of 
given clinical extent and anatomic location. 
Written by two undisputed authorities in their 
respective fields—Dr. Fletcher (radiation ther- 
apy) and Dr. MacComb (head and neck sur- 
gery), supplemented by the valuable contribu- 
tions of Drs. Ballantyne and Shalek and Miss 
Stovall—surgical indications rather than tech- 
nique are expounded and the close integration 
of extensive irradiative and surgical procedures 
is described. The success of this combined 
approach depends, in part, upon the surgeon’s 
acceptance of, and his ability to deal with, 
iatrogenic irradiative complications. 

Since the cancers of these anatomic sites 
comprise less than § per cent of all human 
cancers, it is difficult for a single physician to 
gain an extensive experience in treating these 
lesions. Some are best controlled by irradiation, 
others by surgery, and still others by a com- 
bined application of the two methods. In this 
integrated approach, clinical varieties, indica- 
tions for irradiative and surgical treatment, 
patient care, and the management of complica- 
tions are stressed. 


81 


Developed from an instructional manual in 
use for 10 years and then formulated into a 
teaching text and further evaluated for a 4 year 
period, this volume is succinctly organized. 
Those lesions arising in the anterior two-thirds 
of the tongue, floor of the mouth, buccal mu- 
cosa, upper and lower gums, faucial pillars, soft 
palate, tonsillar bed, glossopalatine sulcus, base 
of the tongue and pharyngeal walls are thor- 
oughly described. The causes of treatment 
failure and the treatment of complications are 
discussed. 

In an excellent physics section designed to be 
a comprehensive manual for the calculation of 
dosage delivered by interstitial implantations 
based on the Manchester system, the determi- 
nation of dosage from perpendicular radio- 
graphs and three-dimensional reconstructions is 
discussed. Deviations from the Paterson and 
Parker rules, the use of "Indian club" and 
“dumbbell” needles, radioactive materials used 
as radium substitutes, the use of radioactive 
seeds for volume implants and an explanation of 
dose distribution around radium needles and 
implants are also described in detail. 

Four appendices give basic definitions and 
concepts relative to radioactivity, the descrip- 
tion of the Sievert integral Paterson and Parker 
tables and graphs, and formulae for areas and 
volumes. 

An adequate number of illustrations portray 
isodose distributions and the location, configu- 
ration, and volume of interstitial implants. 
Photographs and diagrams of the location and 
clinical extent of various lesions further illus- 
trate the text. 

This book, published as a monograph in the 
American Lecture Series in Radiation Therapy, 
under the editorship of Dr. Milton Friedman, is 
another outstanding contribution from the 
authors’ institution and will be an invaluable 
aid to those charged with the responsibility of 
treating this rather difficult group of malignan- 


cles. 
K. L. KnassENHorr, M.D. 
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BOOKS RECEIVED 


Gyneco.Locy. By Langdon Parsons, M.D., Professor 
of Obstetrics and Gynecology, Boston University 
School of Medicine; Chief of Gynecology, Massa- 
chusetts Memorial Hospitals; and Sheldon C. 
Sommers, M.D., Pathologist, Scripps Memorial 
Hospital. Cloth. Price, $20.00 Pp. 1,250, with 
numerous illustrations, many in color, W. B. 
Saunders Company, 218 W. Washington Square, 
Philadelphia 5, Pa., 1962. 

ParHoLocv or THE Luxc. By H. Spencer, M.D., 
Reader in Morbid Anatomy & Histology in the 
University of London; Honorary Consultant 
Pathologist to St. Thomas’s Hospital, London, 
England. Cloth. Price, $30.00. Pp. 850, with 
numerous illustrations. The Macmillan Company, 
60 Fifth Avenue, New York 11, N. X., 1962. 

A Text-Book or X-Ray Diacuosis. Vol. II. Third 
edition. Edited by S. Cochrane Shanks, C.B.E., 
M.D., F.R.C.P., F.F.R., Consultant Radiologist, 
University College Hospital, London; and Peter 
Kerley, CVO, CBE; M.D., E.R.C.P., FER; 
D.M.R.E., Director, X-Ray Department of the 
Westminster Hospital and the National Heart 
Hospital, London, England. Cloth. Price, $27.00. 
Pp. 991, with 81g illustrations. W. B. Saunders 
Company, 218 W. Washington Square, Philadel- 
phia 5, Pa., 1962. 

THE INTERPRETATION OF TOMOGRAMS OF THE Heap; 
Aw ArLas. By Marvin L. Daves, M.D., Assistant 
Professor, Department of Radiology, University of 
Colorado Medical Center, Denver, Colorado; and 
William E. Loechel, Director of Medical Illustra- 
tion, Henry Ford Hospital, Detroit, Michigan. 
Cloth. Price, $17.50. Pp. 248, with 172 illustra- 
tions. Charles C Thomas, Publisher, 301-327 East 
Lawrence Avenue, Springfield, Ill., 1962. 

MvELocnarnuv. By Robert Shapiro, M.D., Chair- 
man, Department of Radiology, The Hospital of 
St. Raphael, New Haven, Connecticut; Associate 


Clinical Professor of Radiology, Yale University 
School of Medicine. Cloth. Price, $11.00, Pp. 278, 
with 236 illustrations. Year Book Medical Pub- 
lishers, 35 East Wacker Drive, Chicago 1, Ill., 
1962, 


Rapropermaritis. By Ervin Epstein, M.D., Asso- 


ciate Clinical Professor of Dermatology, Univer- 
sity of California Medical School; Chief of Derma- 
tology and  Syphilology, Highland-Alameda 
County Hospital; Consultant to Oakland Area 
Veterans’ Hospital; Formerly, Associate Clinical 
Professor of Medicine (Dermatologv), Stanford 
University Medical School; Diplomate of Ameri- 
can Board of Dermatology and Syphilology. Cloth. 
Price, $7.75. Pp. 178, with many illustrations. 
Charles C Thomas, Publisher. 301-327 East 
Lawrence Avenue, Springfield, Ill., 1962. 


THE YEAR Book or CANCER (1961-1962 Year Book 


Series). Compiled and edited by Randolph Lee 
Clark, M.D., Director and Surgeon-in-Chief, The 
University of Texas M. D. Anderson Hospital and 
Tumor Institute; Professor of Surgery, The Uni- 
versity of Texas Postgraduate School of Medicine; 
Clinical Professor of Surgery, Baylor University, 
College of Medicine; Chairman, Committee on 
Cancer, American College of Surgeons; and Russell 
W. Cumley, B.A., M.A., Ph.D., Director of Publi- 
cations; The University of Texas M. D. Anderson 
Hospital and Tumor Institute; Professor of Medi- 
cal Journalism, The University of Texas Post- 
graduate School of Medicine; Executive Editor, 
Medical Arts Publishing Foundation, Houston, 
Texas. Cloth. Price, $8.50. Pp. 527, with 184 illus- 
trations. Year Book Medical Publishers, 35 Fast 
Wacker Drive, Chicago 1, Ill., 1962. 


RÖNTGENDIAGNOSTIK DER SÄ UGLINGSPNEUMONIEN. 


By Dr. K. Gefferth, I. Universitäts-Kinderklinik, 
Budapest, Hungary. Cloth. Pp. 232, with 281 
illustrations. Kultura, P. O. Box 149, Budapest 62, 
Hungary, 1962. 
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ROENTGEN DIAGNOSIS 
HEAD 


AMBROsETTO, CESARE. Post-traumatic sub- 
dural hematoma: further observations on 
nonsurgical treatment. 77. M./. Arch. Neurol., 
Apr., 1962, 6, 287-292. (From: Clinica delle 
Malattie del Sistema Nervoso dell’Universita 
di Bologna, Bologna, Italy.) 

The author reports 3 cases considered to have 
chronic subdural hematomas in which the clinical 
symptoms and the characteristic arteriographic pic- 
ture regressed completely without surgical interven- 
tion. The treatment consisted of bed rest and an 
ample diet fortified with a variety of vitamins, 
antihemorrhagic and vasoprotective drugs, cortico- 
steroids and intravenous injections of hypertonic 
glucose solutions. 

All of these patients were in the age group between 
£o and 60 years and the time interval between head 
injuries and the appearance of neurologic difficulties 
was from 2 to 3 months. The clinical improvement 
was accompanied by normalization of the previously 
altered. electroencephalographic and angiographic 
picture and disappearance of the lesion. 

These 3 patients, as well as 4 reported elsewhere 
were considered symptom-free and repeated follow 
up studies did not show signs of recurrence in any of 
them. Other such patients are still under observation 
and are not included as they warrant a longer follow- 


up.—Zrthur E. Childe, M.D. 


Brusort, G., and Garusi, G. F. [Indicazioni e 
possibilità diagnostiche della sialografia nelle 
affezioni delle ghiandole salivari. (Indications 
and diagnostic possibility of sialography in 
lesions of the salivary glands.) Radiol. med., 
Jan., 1962, 48, 12-30. (From: Istituto di 
Radiologia e del Radio dell'Università di 
Bologna, and Ospedale Civile S. Croce, 
Cuneo, Italy.) 


All authors agree that there are no substantial 
contraindications to sialography. In cases of sub- 
acute infectious parotitis, the topical action of the 
‘odinated medium may have a therapeutic effect. In 
some instances the contrast substance may be com- 
bined with antibiotics. 

Sialography of the parotid and of the submaxillary 
glands has demonstrated the following: 

1. Marked variability in the morphology and in 
the dimensions of the normal salivary glands. 

2. Dependent on the pressure of the injection and 
on the quantity of the liquid used, two characteristic 
results are obtained. In one the opacification 1s 
limited to the excretory paths. In the other, there is 
also a visualization of the acini and of the paren- 
chyma. 

3. The investigation is indicated in the study of 
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malformations and of congenital abnormalities 
(cysts, fistula, ectopia, anomalies of the principal 
excretory ducts). It is likewise of use in acquired 
affections (lithiasis, inflammatory processes, dë- 
generative diseases, benign and malignant neoplasms, 
post-traumatic lesions). 

4. The method may also be valid in the more exact 
determination of extrinsic pathologic processes.— 


Anthony A. Blasi, M.D. 
NECK AND CHEST 
Errman, Irvine K., and KEEL, DANIEL Tag VR 
Tracheal diverticulosis. Radiology, Feb., 
1962, 78, 187-191. (From: The Department 
of Radiology, Veterans Administration 
Teaching Group Hospital, Memphis, Tenn.) 


Tracheal diverticulosis may be suspected when the 
conventional chest roentgenogram shows widening 
of the trachea and major bronchi in both their an- 
teroposterior and transverse diameters, and evidence 
of recurrent infection of the lung parenchyma as ex- 
hibited by interstitial fibrosis, emphysema, and re- 
current pneumonitis. It is characterized by single or 
multiple outpouchings of the tracheal mucosa either 
between the tracheal cartilages or through the 
trachealis muscle posteriorly. It may be diagnosed 
on bronchographic examination by confirmation of 
tracheal and bronchial widening, and visualization of 
multiple shallow widemouthed outpouchings of the 
tracheal and major bronchial mucosa, predominantly 
posteriorly. The bronchogram also will show exten- 
sive bronchiectasis throughout the lung fields, with 
the bronchi revealing a peculiar beaded appearance. 

Three case reports are presented, and comment is 
made that although the condition 1s considered rare, 
it is evidently not always demonstrated broncho- 
graphically. Protrusion posteriorly through the 
trachealis muscle is apparently easier than laterally 
through the fibroelastic tissue. The etiology is not 
established, although a congenital predisposition 
may be present. A large number of cases of chronic 
lung disease were reviewed, but the disease was not 
found; therefore, there must be some inherent weak- 
ness. Symptoms were associated with the chronic 
lung disease rather than with the diverticula them- 
selves.— James C. Moore, M.D. 


Erorr, G. B., BELKIN, A., and Donan, 
W. A. J. Cystic bronchial papillomatosis. 
Clin. Radiol., Jan., 1962, 73, 62-67. (From: 
Department of Clinical Pathology, Calgary 
General Hospital, and Provincial Cancer 
Clinic, Calgary, Alberta, Canada.) 

The pseudo-stratified ciliated epithelium of the 
respiratory tract shows a pronounced tendency to 
diffuse papillomatosis over long periods. This 1s seen 
characteristically in the nose and paranasal sinuses 
in adults where eventual malignancy is common and 
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in the laryngotracheal region in children where 
malignant transformation is very rare. Similar pro- 
liferations occur occasionally in bronchi in adult life 
producing coin lesions or cysts. The authors present 
a Case report and a review of the condition which has 
escaped mention in standard reference texts. 

A 52 year old Ukranian boiler scaler was first seen 
in September 1953 because of transient pleuritic pain 
in the left chest. Roentgenograms of the lungs showed 
an ill-defined opacity in the apex of the left lower 
lobe. The lesion remained unchanged over a one 
month period and no specific cause could be found 
for it or for the pleurisy. The patient was uncoopera- 
tive and was not seen again until March 1955, when 
the roentgenogram revealed extension of the lesion 
and central cavitation, but further investigation was 
refused. The patient reappeared in September 1956 
because of paroxysmal dry cough and a small 
hemoptysis. Clubbing of the fingers and toes which 
had been questionable at the first examination was 
now quite evident. The general condition was good. 
Chest roentgenograms revealed a 3 cm. thin-walled 
cavity with fluid level in the apical segment of the 
left lower lobe. The sputum contained some blood 
but no tumor cells and the culture produced a species 
of Candida. The bronchoscopy was negative. The 
patient left the hospital against advice. 

In October 1957, he returned because of a massive 
hemoptysis. Roentgenograms showed a considerable 
enlargement of the lesion and persistent cavitation. 
Repeated sputum cultures for tubercle bacilli and 
carcinoma cells were negative. After blood trans- 
fusion, the patient felt well and again left against 
advice. 

In September 1958, he finally consented to full in- 
vestigation. The lesion in the left lower lobe had 
further enlarged and again showed a fluid level. The 
bronchoscopy revealed a firm papillary tumor pro- 
truding through a widened apical left lower seg- 
mental bronchus which on biopsy proved to be squa- 
mous papilloma. Left pneumonectomy was per- 
formed; no mediastinal lymphadenopathy was seen. 
The specimen showed the main bronchus to the lower 
lobe to be ringed by firm grey papillary tissue reach- 
ing 5 mm. in thickness. The bronchus continued thus 
for 1.5 cm. and abruptly opened into a rounded Cystic 
cavity 9 cm. in diameter which showed coarse 
cauliflower-like corrugated papillomatous projec- 
tions up to 2 cm. in thickness. Microscopically, the 
cyst showed well differentiated squamous papil- 
lomatosis without keratinisation. No papillomata 
were found in other bronchi or bronchioles. The hilar 
lymph nodes were free from tumor. 

The patient has remained well and able to work for 
2 years. The clubbing of the fingers and toes has 
disappeared. There is no roentgen evidence of recur- 
rence at present, 

Histologically, the papillomata of the respiratory 
tract are identical in the nose, larynx, trachea, and 
the bronchi, Their epithelium is mostly a stratified 
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squamous type, occasionally with the surface layer 
of ciliated respiratory columnar type. All are char- 
acterized by a tendency to multiplicity and persist- 
ent recurrence with progressively longer intervals of 
latency. Previously reported cases of papillomata of 
the bronchus have occurred in association with pap- 
illomata of the larynx and have usually been multi- 
centric in the lungs. Malignant degeneration has 
been reported in one instance. 

The cause of the condition is not known because 
human laryngeal papilloma has been produced in the 
similar vaginal mucosa of dogs by innoculation of 
cell-free filtrates. 

The lesion can easily be confused with slow-grow- 
ing cavitating epidermoid carcinoma of the bronchus. 
Umbilication is not seen in papillomatosis and the 
hilar lymph nodes are not involved. Histologically, 
also, the lesion has been confused with squamous 
cell carcinoma. The differentiation is particularly 
important since conservative surgery is adequate for 
papilloma and no more normal lung tissue than is 
absolutely necessary should be removed because of 
the possibility that other asymptomatic foci may 
later require further resection.—Les/ie K. Sycamore, 


M.D. 


Ropman, M. H., and Jones, C. W. Catamenial 
hemoptysis due to bronchial endometriosis. 
New England F. Med., Apr., 1962, 266, Soc— 
Sos. (From: The Mount Auburn Hospital, 
Cambridge, Mass.) 


The authors report the first patient proven to have 
had bronchial endometriosis. The patient, 26 years of 
age, complained of multiple single episodes of 
hemoptysis and blood streaked sputum. These epi- 
sodes occurred with the onset of each menstrual 
period, Repeated roentgenographic examinations 
during the time of bleeding revealed a small area of 
increased density in the left first anterior interspace 
that disappeared in the interval between bleeding. 

Surgical exploration and removal of this area was 
done. A nodule of ectopic endometrial tissue was 
found in the bronchial wall with a thick-walled small 
artery lying immediately adjacent to the nodule. 
This artery gave rise to an arteriole that penetrated 
deep into the nodule towards the surface and this 
probably was the source of the hemorrhages. 

This is a most unusual and interesting cause of 
pulmonary hemorrhage.--Frank Y. Rigos, M.D. 


SLUTZKER, BERKELEY, and PERRYMAN, PETER 
H. Pulmonary alveolar proteinosis: response 
to nebulized enzyme therapy. 4.41.4. Arch. 
Int. Med., Apr., 1962, 709, 406-413. (From: 
Veterans Administration Center, 4100 W. 
Third Street, Dayton, Ohio.) 

The authors report a case of pulmonary alveolar 
proteinosis previously proven by lung biopsy which 
was successfully treated with streptokinase-strepto- 
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dornase enzyme aerosol. This 32 year old man had a 
history, symptomatology and other findings not 
strikingly different from other cases previously re- 
ported. Two courses of therapy were administered 
approximately one month apart. There was a marked 
subjective and objective improvement within a 10 
day period. The patient remained objectively im- 
proved 6 months after the initiation of therapy and 5 
vears after the presumed onset of the disease. 

The roentgenograms were considered grossly 
normal one month after the last treatment and they 
continued so for a 6 month period over which he was 
followed. 

It is concluded that steroids seem contraindicated 
in the treatment of this disease but that iodides may 
be of some long-term value. Antibiotics seem indi- 


cated only during the acute course of a demonstrable 
infection.—Arthur E. Childe, M.D. 


Karrort, JosEPH K., Bassan, Harry, BELLEI, 
BARUCH, and GRIFFEL, BENJAMIN. Pneumo- 
cystis Carinii pneumonia in the adult: report 
of a primary case. 4.M.Ad. Arch. Int. Med., 
Apr., 1962, 709, 438—446. (Address: Joseph K. 
Kaftori, M.D., Department of Internal 
Medicine, Rambam Government Hospital, 


Haifa, Israel.) 


The authors present a well studied case of a 23 
year old woman who died of pneumocystis Carini 
pneumonia. In their opinion this may be the first 
published case of this condition occurring as a pri- 
mary in the adult. That it commonly occurs as a 
primary in debilitated infants and prematures, 
usually with fatal outcome, is not disputed, but in 
adults pneumocystis Carinii is a secondary process 
observed in patients suffering from malignancy of the 
lymphoreticular system or from leukemia. 

The literature relating to pneumocystis Carini 
pneumonia is reviewed and the association of cyto- 
megalic inclusion disease is pointed out. 

The symptoms of progressive tachypnea, dyspnea, 
cyanosis and tachycardia, and the lack of objective 
chest findings, except for the roentgenographic 
changes, seen in children were present in the reported 
case. These are different from the manifestations in 
malignancy where evidence of the protozoan organ- 
ism is found only at autopsy. 

The association of pneumocystis Carini. pneu- 
monia and hypogammaglobulinemia is noted and 
was present in the reported case. 

The authors state that a definite diagnosis can be 
made only on a pathologic examination and during 
life only by lung biopsy. Other conditions which 
must be considered in the differential diagnosis are: 
Hamman Rich syndrome, pulmonary alveolar pro- 
teinosis, cytomegalic inclusion body pneumonitis, 
sarcoidosis, periarteritis nodosa, and military tu- 
berculosis.—George 4. Kling, M.D. 
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Croizat, P., Gary, P., PAPILLON, J., Revor, L., 
CHASSARD, J. L., Conramin, A., and BRETAG- 
NOLLE, G. Les formes médiastinales de début 
de la maladie de Hodgkin: à propos de 41 
observations (Early mediastinal forms of 
Hodgkin’s disease; report of 41 observations.) 
3. de radiol., d'électrol. et de méd. nucléaire, 
Jan.-Feb., 1962, 43, 1-11. (From: Centre Pr. 
Léon-Bérard and Clinique médicale du Pr. P. 
Croizat, Lyon, France.) 


It is widely accepted that in a number of cases of 
malignant lymphogranulomatosis the condition 
manifests itself as a localized rather than generalized 
disease. Furthermore, the behavior of the original or 
localized lesion makes it possible to forecast the ex- 
pected behavior of the disease in general. 

Precise evaluation of the incidence of mediastinal 
involvement in Hodgkin's disease is difficult. Sta- 
tistics tend to be slanted and influenced by the ex- 
perience and interest of the reporting investigator— 
surgeon, internist, or radiologist. The authors report 
31 cases, or 11.3 per cent, of true mediastinal involve- 
ment in a series of 363 cases of Hodgkin's disease 
observed during a 25 year period. This is a higher 
incidence than that reported in the literature which 
varies between 2.6 and 8.9 per cent. 

A review of a total of 2,657 cases collected from 
the French and foreign literature between the periods 
of 1935 and 1957 reveals a total of 89 cases, or 
3.35 per cent, of Hodgkin’s disease of the medias- 
tinum. The age range extended from g to 52 years, 
with most of the patients under the age of 30. 

In the authors’ series the disease was discovered on 
a routine check up or during an examination of the 
patient because of definite systemic manifestations, 
consisting of general weakness, asthenia, anorexia, 
loss of weight, or low grade temperature suggesting 
typhoid fever. In 30 cases of Hodgkin’s disease the 
following diagnoses were erroneously made, and 
treatment administered accordingly: typhoid fever, 
hyperthyroid disease, pneumonia, Staphylococcus 
septicemia, sarcoidosis, and mediastinal neoplasms. 
In 4 cases the roentgenologic appearance of the heart 
and mediastinum resulted in a diagnosis of cardio- 
vascular disease. Several of the cases were treated for 
tuberculosis. 

Involvement of the mediastinum in Hodgkin’s 
disease, as observed reoentgenologically, may be 
limited to the anterior superior mediastinum, pre- 
senting a more or less "chimney stack" appearance, 
or may be localized to the hilar region, erroneously 
diagnosed as tuberculosis or saccoidosis. The changes 
may be unilateral or bilateral. The involvement may 
extend beyond the hilus into the lung simulating a 
pulmonary neoplasm. Finally, the disease may pro- 
duce distortion of the contour of the heart and great 
vessels, presenting a configuration consistent with 
rheumatic heart disease or pericarditis. 
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Hodgkin’s disease of the mediastinum does not re- 
main intrathoracic for any considerable length of 
time, but tends to metastasize to the lymph nodes of 
the subclavian, carotid, and axillary regions. The in- 
volvement may be limited to a single area or to mul- 
tiple areas. The interval between the development of 
the primary mediastinal lesion and the extrathoracic 
manifestation gives an indication of the over-all 
virulence of the disease, the course it will take, and 
the eventual survival of the patient. 

The prognosis remains grave and the expected sur- 
vival at the end of the first year is 83 per cent, at the 
end of the second year ṣo per cent, at the end of the 
third year 33 per cent and at the end of the fourth 
year 25 per cent. 

Once a definite diagnosis has been established, ex- 
tensive therapy should be given, extended well 
beyond the apparent disappearance of the tumor or 
return to normal of the mediastinal shadow.—J/;/- 
liam H. Shehadi, M.D. 


Herrzman, EDWARD J., Herrzman, Georce C., 
and ELLIOTT, CHARLES F. Primary esophageal 
amyloidosis: report of a case with bleeding, 
perforation, and survival following resection. 
A.M.A. Arch. Int. Med., May, 1962, 109, 
595—602. (Address: Dr. Edward J. Heitzman, 
Assistant Attending Surgeon, Department of 
Thoracic Surgery, St. Joseph's Hospital, 
Syracuse, N. Y.) 


The authors report a case of primary amyloidosis 
with bleeding, perforation, and survival following 
resection, of the distal esophagus which at the time 
of surgery was considered to be carcinoma with 
perforation. 

The authors give the following classification of 
amyloidosis: 


I. Primary amyloidosis 
A. Systemic 
B. Tumefactive 
C. (The authors add a new primary) The 
familial amyloidosis 
Il. Amyloidosis complicating myeloma 
A. Systemic 
B. Tumefactive 
Secondary amyloidosis 
A. Systemic 
B. Tumefactive 


Til, 


In 1935, Reimann, Kouchky, and Eklund pre- 
sented the first case of primary amyloidosis diag- 
nosed clinically. Since then, over 200 cases have been 
published. 

Amyloid is an extracellular, homogeneous, hyaline 
material which first is deposited around the walls of 
the capillaries, then around the arteries, and finally 
on the surfaces of cells and connective tissue fibers. 
It may occasionally occur intracellularly. 

The authors conclude that for the first time hema- 
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temesis and esophageal perforation are reported 
secondary to primary non-familial tumefactive amy- 
loidosis of the esophagus. 

This apparently is the first recorded successful 
resection of esophageal amyloidosis. 

The authors also review the diagnostic features of 
primary amyloidosis.—Peter C. Truog, M.D. 


ABDOMEN 


FLoop, CHARLES A., WELLS, JOSEPHINE, and 
Harvey, Hanorp D. Prognosis in cancer of 
the stomach. 4m. F. Digest. Dis., May, 1962, 
7, 420-431. (Address: 180 Ft. Washington 
Avenue, New York 32, N. Y.) 


The study is based upon a series of patients admit- 
ted to the hospital during an 8 year period from Jan- 
uary, 1948 to January 1956 and all these patients 
were found to have carcinoma of the stomach. The 
series comprizes 426 patients with 390 having records 
sufficiently complete for the purpose of this study. 
Complete followup information was available in all 
but 10 cases. The 3-year survival rate for the group 
of 390 patients was Ig per cent and the 5-year survi- 
val rate was 11 per cent. The roentgenologic data 
were considered adequate for evaluation in all but 
26 cases. 

The entire series of patients was subdivided ac- 
cording to the location of the lesion as described 
roentgenologically. The stomach was arbitrarily 
considered to be divided into approximate thirds: the 
upper third was defined as the portion that 1s located 
at or above the level of the cardioesophageal junc- 
tion, the middle third (pars media) as the area be- 
tween the cardia and the incisura, and the lower third 
as the horizontal portion extending from the incisura 
to the pylorus. The largest proportion of the tumors 
was in the antrum and the smallest number in the 
upper third of the stomach. In the upper third 48 
cases had definite roentgen diagnosis and 11 had in- 
determinate diagnosis; in the middle third 73 pa- 
tients had a definite diagnosis while the diagnosis 
was indeterminate in 33; in the distal third 110 had a 
definite diagnosis and 36 had an indefinite diagnosis. 

The roentgen findings were classified as being of 
indeterminate diagnostic significance even though 
the examining radiologist frequently favored a diag- 
nosis of carcinoma. An essentially unequivocal 
roentgen diagnosis of neoplasm seemed justified in 77 
per cent of all the patients. The final roentgen diag- 
nosis made prior to operation was accepted although 
multiple opinions often were expressed after patients 
had undergone more than one roentgenologic exami- 
nation. 

The authors conclude that on the basis of the 
present data it appears that cancer of the stomach 
presenting a roentgen appearance which resembles 
that of a benign ulcer in the pars media has a better 
than average prognosis following surgical therapy. 
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The s-year survival for a patient with cancer of the 
pars media who had roentgen findings but did not 
permit a definite diagnosis of neoplasm was 26 per 
cent as compared with the over-all 5-year survival of 
11 per cent. Most of these patients presented a 
roentgen picture of an ulcer crater without clear cut 
evidence of a mass lesion. The 5-year survival of the 
group with cancer in the antrum was also approxi- 
mately 25 per cent. The size of the ulcer appeared to 
play some part. A high incidence of tumors of 4 cm. 
or less in diameter was seen in this group; also, a high 
incidence of tumors which grossly resembled benign 
ulcer was observed. 

The incidence of metastases to the lymph nodes 
was quite low in the carcinomas of the pars media 
and the antral area. 

Diffuse antral narrowing may occur with car- 
cinoma without diffuse neoplastic infiltration of the 
antrum. Some of the changes may be attributed to 
spasm of the muscular coat. Deformity of the distal 
antrum was also seen in a patient who had a car- 
cinomatous ulcer located high in the stomach, with- 
out gross evidence of neoplasm in the region of the 
deformity in the antrum. 

The relatively good prognosis of carcinoma of the 
stomach resembling benign peptic ulcer or benign 
antral disease should be considered in the evaluation 
of patients with such diagnostic problems. The op- 
portunity to cure a favorable type of lesion may be 
lost if surgery is deferred for too long a time.— 


Peter C. Truog, M.D. 


Harris, W. B., and Bassir, D. P. Early post- 
operative roentgenographic findings in con- 
genital hypertrophic pyloric stenosis. Surg., 
Gynec. & Obst., May, 1962, 114, 630—633. 
(From: The Radiological and Surgical De- 
partments of Milwaukee Children's Hospital, 
Milwaukee, Wis.) 


Twenty-five consecutive infants who had con- 
genital hypertrophic pyloric stenosis were examined 
preoperatively, then rechecked in a few days after 
surgery and again at ages from 24 to 59 months. 

The authors’ findings again confirm those of others 
that the persistence of a defect in the pyloric antrum 
should be expected postoperatively in patients with 
hypertrophic pyloric stenosis even though the py- 
loric opening time usually returns to normal im- 
mediately. In infants who have persistent symptoms, 
the opening time usually continues to be delayed. It 
is rarely necessary to reoperate on patients for 
pyloric stenosis.—Frank F. Rigos, M.D. 


——31 


Oriva, L. Lo studio radiologico dei meccanismi 
di compenso del gastroresecato. (Radiologic 
study of the compensatory mechanism 
following gastrectomy.) Radiol. med., Jatin 
1962, 48, I-12. (From: Istituto di Radiologia 
dell'Università di Genova, Genova, Italy.) 
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A high percentage of patients with gastric resec- 
tion following gastric or duodenal ulceration achieves 
a clinical cure. In view of the necessary surgical 
mutilation involved in the operation, this result at- 
tests to the great adaptability of the organism. 

The normal stomach has three fundamental func- 
tions: (1) food storage; (2) digestive activity; and 
(3) regulation of the emission of the bolus into the 
intestinal tract. 

The author discusses the postoperative compensa- 
tory mechanism in the Billroth I and the Billroth 
II types of resection. In the Billroth I type of resec- 
tion, the stomach 1s reduced in size slightly. The 
second portion of the duodenum anastomosed with 
the gastric stump is dilated, endowed with motility, 
and simulates a new bulb in 79 per cent of the cases. 
In the Billroth II type of resection, the compensa- 
tory function of storage is at the expense of the 
efferent loop of the anastomosis. This loop is dilated 
and hypotonic. 

The digestive capacity 1s poorly compensated. 
The peristalsis is weak in the gastric stump and, at 
first, lacking in the efferent loop. 

It is interesting to note the compensatory mech- 
anism in the control of the emission of the bolus 
‘nto the intestine. It is initiated by short and super- 
ficial peristaltic waves in the pre-anastomotic por- 
tion of the resected stomach. The useful caliber of 
the anastomosis is that of the distal portion of the 
efferent loop. The flow of the contrast medium may 
be continuous through an incontinent stoma or may 
present a rhythmic, intermittent stream. This action 
is due solely to the tone and contractions of the 
efferent loop.—Anthony A. Blasi, M.D. 


Burmeister, R. Witii1aM. Intussusception in 
adult: elusive cause of recurrent abdominal 
pain. Am. F. Digest. Dis., Apr., 1962, 7, 360- 
374. (Address: 1515 Lafayette Street, St. 
Louis, Mo.) 


Intestinal intussusception is rarely considered in 
the differential diagnosis of gastrointestinal disease 
in the adult, but the author has collected 32 such 
cases seen at the St. Louis University-affiliated hos- 
pitals over a 10 year period. The incidence per 1,000 
adult medical and surgical admissions was approxi- 
mately one-tenth of the incidence of intussusception 
on the pediatric service. 'Twenty-five cases were con- 
sidered suitable for study. 

Seventy-six per cent of the cases showed an associ- 
ated probable causative lesion. Sixteen of these 19 
had tumors equally distributed between malignant 
and benign. All except 1 patient gave a suggestive 
history of intermittent attacks of colicky pain, often 
increased by intake of food and frequently radiating 
to the right lower quadrant or the back or both. 
Fifty per cent of the patients showed a palpable mass 
which often changed rapidly or recurred. A positive 
guaiac test in the stool was the most useful laboratory 
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finding occurring in two-thirds of the patients. 

On roentgen study, plain roentgenograms may 
show the characteristic homogeneous opacity and 
peripheral concentric ringing by translucent gas. 
Barium examination by meal in the enteric cases and 
by enema in the ileocecal and colonic cases reveals 
the characteristic picture sometimes also demon- 
strating a causal tumor. The examination should be 
done during an attack and the possibility of intus- 
susception kept in mind by the examiner. The differ- 
ential diaagnosis includes regional enteritis, ulcera- 
tive colitis, and partial obstruction due to band or 
foreign body. Correlation of clinical and roentgeno- 
graphic findings should suffice for differentiation, 

As distinguished from the situation in children in 
whom a barium enema may be curative, treatment in 
the adult calls for mandatory surgery because of the 
frequency of associated lesions. Prompt recognition 
and early treatment are particularly important in 
cases of intussusception complicating pregnancy 
which are associated with high maternal and infant 
mortality.— Leslie K. Sycamore, M.D. 


Townes, Parir L., Wunper.icn, Ray C., JR., 
and GrmBAsr, MicuaEL J. Familial occur- 
rence of malrotation of intestine. 7. Pediat., 
Apr., 1962, 60, 555—560. (From: The De- 
partments of Anatomy and Pediatrics, The 
University of Rochester School of Medicine 
and Dentistry, Rochester, N. Y.) 


This report concerns a family in which 3 newborn 
siblings were found to have malrotation of the intes- 
tine with obstruction. It is believed that this is the 
first report of multiple occurrence of malrotation in 
a single sibship. All 3 were premature infants. The 
first was found to have a partial midgut volvulus and 
a cecum which was fixed in the left upper quadrant 
at laparotomy. Át necropsy on the fourth day of life, 
the second sibling was noted to have a mobile cecum 
with gaseous distention of the small bowel, and mul- 
tiple kinks of large bowel. The third sibling expired 
on the fourth day of life also. Postmortem examina- 
tion revealed serosal adhesions and partial obstruc- 
tion of the jejumun with incomplete rotation of the 
colon as well. 

Although the precise pattern of heredity could not 
be determined, the authors suggest that the multiple 
occurrence of malrotation in this family may be due 
to hereditary factors. The available genetic data per- 
taining to this group of developmental anomalies are 
reviewed.—Francis P. Shea, M.D. 


ZBORALSKE, F. FRANK, and AMBERG, Joun R. 
Cholecysto-cholestasis: cause of cholecysto- 
graphic error. 4m. F. Digest. Dis., Apr., 1962, 
7, 339-346. (From: Department of Diag- 
nostic Radiology, Milwaukee County Hos- 
pital, Milwaukee 13, Wis.) 


It has long been recognized that stasis of bile in the 
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gallbladder in patients on a fat-free diet may be a 
reason for nonfilling in cholecystography. The 
authors were unable to find in the literature, how- 
ever, any controlled series on normal persons and 
they, therefore, report a study of comparative exami- 
nations in 10 normal individuals. A first examination 
was done after 60 hours of a fat-free diet. At a second 
examination 3 months later, no dietary restrictions 
were prescribed until the evening before the roentgen 
study when a fat-free meal was taken prior to the in- 
gestion of the contrast medium. In both series, 3 
grams of iopanoic acid was the medium employed. 

Six of the 10 subjects showed faint or absent visual- 
ization on the first test and normal visualization on 
the second. One showed no visualization on the first 
and faint visualization on the second. In 3 subjects, 
good visualization was obtained on both examina- 
tions. 

The results indicate that a reliable roentgen study 
of the gallbladder necessitates a normal diet prior to 
examination. Cholecysto-cholestasis must be con- 
sidered as an important source of error in patients 
who have had a fat-free diet, vomiting, or a limited 
food intake prior to examination particularly if the 
patient has been maintained on intravenous fluids.— 
Leslie K. Sycamore, M.D. 


SiLLER, T., and Moors, S. Annular pancreas 
with duodenal enteroliths of biliary type: 
fifty years' survival following gastroenteros- 
tomy. Canad. M.A.F., May, 1962, 86, 830- 
833. (From: The Department of Pathology, 
Montreal General Hospital, Montreal, Que- 
bec, Canada.) 


An unusual complication of chronic duodenal ob- 
struction is presented. The patient had a gastro- 
enterostomy at 2 years of age for duodenal obstruc- 
tion thought at that time to be secondary to tuber- 
culous glands in the region of the pancreas. She did 
well for many years, but at the age of 42 developed 
gas, upper abdominal pains and diarrhea. An upper 
gastrointestinal series, at age 44, showed the gastro- 
enterostomy functioning well. The afferent loop was 
dilated and ended in a grapefruit-sized blind pouch. 

The symptoms progressed until 1961, when at age 
52, she was admitted with fulminating enterocolitis 
and died due to staphylococcal septicemia. 

Autopsy showed complete obstruction of the mid- 
duodenum with dilatation and muscle hypertrophy 
of the proximal portion. The obstruction was due to 
an annular pancreas, The proximal duodenum con- 
tained 3 liters of bile-stained fluid as well as numer- 
ous green calculi measuring 2 to 5 cm. in diameter. 
The gallbladder contained similar, but much smaller, 
calculi. The common duct was not dilated. A fistula 
was not demonstrated. Chemical analysis of the duo- 
denal calculi showed them to be formed of bile and 
identical with gallstones. 

The duodenal calculi may have originated pri- 
marily in the duodenum or from small stones passing 
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from the gallbladder, but the major portion of their 
bulk was formed in the duodenum. Bile stasis and the 
alkalinity of the duodenal contents were the con- 
tributing factors.—Barry Gerald, M.D. 


Barrett, A. F. Gas in the portal vein: diag- 
nostic value in intestinal gangrene. C/zz. 
Radiol., Apr., 1962, 73, 92-95. (From: Radio- 
diagnostic Department, United Birmingham 
Hospitals, Birmingham, England.) 


As a result of intestinal gangrene gas embolism of 
the portal vein may occur. The author gives 2 case 
reports of such: 1 following thrombosis of the lower 
one-third of the abdominal aorta and its main 
branches, with extensive gangrenous changes in the 
small bowel; and 1 with enterocolitis necroticans, 
with gangrenous changes from the duodenum to the 
anal canal. Both patients showed roentgenologic evi- 
dence of gas in the portal vein and its branches with- 
in the liver. 

On a roentgenogram disclosing tapering linear and 
reticular translucencies in the right upper quadrant, 
in differential diagnosis one must consider gas within 
the portal venous system of the liver, and gas within 
the biliary system. Portal vein gas extends to the 
periphery of the liver shadow, while biliary tract gas 
remains centrally distributed around the porta 
hepatis. In biliary tract disease of this nature the 
common bile duct and the gallbladder, if present, are 
filled with gas. Gas within the portal vein flows with 
the blood stream centrifugally and hence to the pe- 
riphery of theliver, butgas within the biliary tree goes 
peripherally, only as far as it is permitted by the 
natural centripetal flow of the bile-——Samuel G. 
Henderson, M.D. 





MiLLAR, DoucGraAs M. Tension pneumoperi- 
toneum: postoperative complication. Brit. F. 
Surg., Jan., 1962, 44, 394-396. (Address: 
Senior Surgical Registrar, St. George's Hos- 
pital, London, England.) 


Tension pneumoperitoneum is a rare postopera- 
tive complication. The author reports a case of a 65 
year old patient who developed this 17 days after 
removal of a gangrenous appendix. The presenting 
symptoms were dyspnea and cyanosis. Roentogeno- 
grams demonstrated a massive intra-abdominal col- 
lection of gas. 

Following insertion of a cannula the gas escaped 
and did not reform. The gas had no odor. 

The author postulates that administration of 
pitressin tannate to relieve a paralytic ileus may have 
forced air through an abscess at the appendiceal 
stump.—George L. Sackett, Fr., M.D. 


GYNECOLOGY AND OBSTETRICS 


Dyer, Isapore, and Bancrav, Davip L. Ac- 


cidental trauma complicating pregnancy and 
delivery. Am. J. Obst. © Gynec., Apr., 1962, 
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$3, 907-929. (From: The Department of 
Obstetrics and Gynecology, Tulane Univer- 
sity School of Medicine, New Orleans, La.) 


Fifty-three cases of trauma in pregnancy and 23 of 
preconceptual trauma are reviewed. Auto vehicle 
accidents accounted for 30 instances of severe 
maternal trauma. Of these, 12 sustained pelvic frac- 
tures which typically involved the pubic rami with 
disruption of the symphysis pubis and accompany- 
ing disruption of the sacroiliac Joint. Twelve patients 
sustained extremity fractures and one a basilar skull 
fracture. The treatment of fractures was notaltered 
by the presence of pregnancy. In one patient the in- 
jury produced a fracture of the fetal skull 7» utero. 
The infant, following a normal delivery, had no 
neurologic deficit. Auto vehicle accidents were re- 
sponsible for 2 maternal and 7 fetal deaths. 

Penetrating wounds were observed in 7 patients. 
These resulted in interruption of pregnancy in every 
case which involved the gravid uterus. Thirteen falls 
and 3 severe beatings completed the injuries sus- 
tained in pregnancy in the group reviewed. 

Blunt abdominal trauma produced the most seri- 
ous injuries and was responsible for the 2 maternal 
deaths and 3 fetal deaths. One maternal death was 
due to a ruptured liver, while in the other a ruptured 
uterine vein was discovered. The uterus need not be 
disturbed during surgical exploration for internal 
abdominal trauma unless necessary for adequate ex- 
posure or the presence of direct uterine injuries. À 
woman may undergo laparotomy and be delivered 
vaginally without incident 72 hours later. 

As a rule, pregnancy is unaffected by severe pelvic 
fractures. Of 13 cases of pelvic fractures during preg- 
nancy only 3 resulted in interruption of pregnancy. 
Pelvic fracture prior to pregnancy may, however, 
alter the mode of delivery. Injury to the sacrococ- 
cygeal joint resulting in ankylosis and acute angula- 
tion, may compromise the anteroposterior diameter 
of the pelvic outlet necessitating refracture of the 
coccyx or abdominal delivery. Of 22 patients who 
sustained fracture prior to delivery, 8 required ab- 
dominal delivery. 

Reference is made to the legal aspects of fetal 
injury in utero.—Francis P. Shea, M.D. 


SKELETAL SYSTEM 


Laripus, PauL W. Epiphysitis of accessory 
scaphoid—a painful condition of the foot 
similar to Osgood Schlatter's disease at the 
knee. Bull. Hosp. Joint Dis., Apr., 1961, 22, 
82-94. 

The author’s purpose is to call attention to a 
painful condition of the accessory tarsal scaphoid 
occurring in adolescence with symptoms resembling 
Osgood Schlatter’s disease. Several theories have 
been proposed concerning the changes in the tarsal 
scaphoid and its relationship to flat feet. The author 
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believes that epiphysitis of the accessory scaphoid is 
not the same as Kóhler's disease of the tarsal scaph- 
oid nor is it a primary factor in the production of 
flat feet. 

Four cases in adolescents with painful feet are 
described and the accessory scaphoids are demon- 
strated roentgenographically. All responded to treat- 
ment with steroids introduced locally. 

Sometimes an accessory scaphoid or an unusually 
large medial tubercle of the navicular bone projects 
over the medial portion of the foot and symptoms 
are produced by mechanical irritation from the shoe. 

The fifth case had osteoarthritic changes and pain 
in a real joint formed between the accessory scaphoid 
and the navicular tubercle. This case also responded 
to local steroids. 

All four adolescent cases were in females and all 
had bilateral accessory scaphoids. The left foot only 
was symptomatic but this was coincidental. All cases 
responded to local steroid therapy. 

The author believes that the etiologic factors oper- 
ating in Osgood Schlatter’s disease are similar to the 
factors producing the painful accessory scaphoid.— 
George A. Kling, M.D. 


Puiturpes, E. W., Younc, BENNETT, and 
Wickstrom, Jack. Legg-Calvé-Perthes dis- 
ease: the roentgenologic changes with ther- 
apy in forty patients. South. M. F., Feb., 
1962, 55, 137-143. (From: The Division of 
Orthopaedic Surgery, Tulane University 
School of Medicine, New Orleans, and 
Shriners’ Hospital, Shreveport, La.) 


A review of the records of patients with Legg- 
Calvé-Perthes syndrome, at the Shriners’ Hospital 
of Shreveport, Louisiana, between 1922 and 1955, 
revealed that only records after 1940 were useful for 
purposes of comparing the end results of surgical and 
nonsurgical therapy, and determining the point in 
the reparative process at which unrestricted weight 
bearing may be allowed. 

Records of 66 children were studied but, because 
of inadequate data or follow-up in some, only 36 
cases with 42 involved hips were selected for final 
analysis. 

Ten hips were treated by surgical epiphysiodesis 
with only fair results; 15 hips were allowed “limited 
ambulation" early in the disease with poor results. 
The rest were permitted nonweight-bearing ambula- 
tion with the use of a sling or ischial brace. The 
results in this group were the best, but the epiphyseal 
indices did not compare favorably with those re- 
ported in the literature treated by recumbency. 

No absolute criteria could be formulated as to 
when weight bearing could be allowed without risk of 
progression of deformity.—Lois Cowan Collins, M.D. 





Murpuy, Frank P., Danin, Davin C., and 
SULLIVAN, C. Rocer. Articular synovial 
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chondromatosis. 7. Bone & Joint Surg., Jan., 
1962, 444, 77-86. (From: The Section of 
Orthopedic Surgery and the Section of Sur- 
gical Pathology, Mayo Clinic and Mayo 
Foundation, Rochester, Minn.) 


Thirty two cases of synovial chondromatosis in- 
volving joints were treated at the Mayo Clinic from 
1910 to 1957. This condition was believed to be quite 
rare when exacting diagnostic criteria including the 
findings of metaplastic foci of cartilage in the syno- 
vial membrane were required. The most common 
symptoms and findings were pain, swelling, and 
limited. motion. Other less common findings were 
limp, stiffness, locking, mass, palpable loose body, 
thickened synovial membrane, crepitus, and muscle 
atrophy. The average duration of symptoms was 5.5 
years. The Joint most frequently involved was the 
knee (22 cases). Other joints involved were the hip, 
elbow, ankle, shoulder and wrist. 

Of the 32 cases studied, 20 had roentgenographic 
examination of the involved joint. Numerous small 
radiopaque masses were present in 13 of the roent- 
genographed cases. 

In 4 cases, only osteoporosis or degenerative 
disease or both were present; in 3 cases, no abnor- 
mality was demonstrated. 

Surgical treatment consisting of synovectomy of 
the involved synovial membrane and removal of 
loose bodies is considered to be the treatment of 
choice.—George A. Miller, M.D. 





GarusI, G. F., and Francut, B. Pseudocystic 
images in osteoarthrosis of the hip: radiolog- 
ical stratigraphic study. Radiol. clin., 1962, 
31, 19-38. (Address: Ospedale Policlinico 
S. Orsola, Istituto del Radio, Bologna, 
Italy.) 


The pseudocystic images discussed are the radio- 
lucent defects frequently seen in the acetabular roof 
and/or the femoral head of osteoarthrotic hips. 
These changes, which are the result of osteonecrotic 
foci secondary to alterations in the bone resulting 
from abnormal weight-bearing, are an index of the 
seriousness of the disturbed articular function. 

The defects are present in the weight-bearing 
areas, are present in over $0 per cent of patients with 
hip arthrosis, are frequently multiple, and occa- 
sionally may be demonstrated by laminagraphy. 

Eighteen references from the world literature are 
appended to the article.—7. B. Markunas, M.D. 


BLoop AND LYMPH SYSTEM 


THEVENET, A., and Vratia, M. Les oblitéra- 
tions chroniques aorto-iliaques (étude aorto- 
graphique). (Chronic aorto-iliac obliterations 
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[aortographic study].) J. de radiol., d’électrol. 
et de méd. nucléaire, Aug.-Sept., 1961, 42, 
447-457. (From: Service central de Radio- 
logie and Clinique de Chirurgie thoracique 
[Pr E. Nègre] des Hôpitaux de Montpellier, 
Montpellier, France.) 


The importance of demonstration of segmental 
narrowing or complete obliteration of aorta (distal to 
the renal arteries) and of the iliac arteries lies in the 
fact of preventing thrombosis or restoring circulation 
by surgery (endarterectomy, arterial graft, anasto- 
mosis). Serial angiography of upper pelvic region 1s 
set at the rate of one exposure per second for 6 ex- 
posures, whereas femoro-popliteal angiographic 
series are set for 10 exposures, one every 2 seconds. 
Such timing has been found optimal for demonstra- 
tion of small atheromatous filling defects. 

Four cases of complete aortic obliteration (throm- 
bosis) immediately distal to the renal arteries and 19 
cases of incomplete obstruction (funnel shaped or 
segmental narrowing of lumen) were observed by the 
authors. The collateral circulation is often estab- 
lished through the visceral vessels. If obliteration is 
proximal to the inferior mesenteric artery, then the 
middle colic branch of the superior mesenteric artery 
will conduct the circulation to the left colic artery 
and via the hemorrhoid arteries to the hypogastric 
artery. In case of obliteration immediately distal to 
the inferior mesenteric artery, the collateral circula- 
tion is directly through the middle and inferior 
hemorrhoid branches of the hypogastric atrery. All 
these collateral vessels are enlarged three times their 
normal size. Parietal vessels, as the lumbar, iliac 
circumflex, external ilio-lumbar and gluteal branches 
of hypogastric arteries also contribute to the collateral 
circulation. 

Eleven cases of complete unilateral iliac oblitera- 
tions and 34 cases of incomplete stenotic changes 
(16 right and 18 left of which 6 were bilateral) were 
observed. The collateral circulation is again through 
the visceral and parietal vessels. In case of unilateral 
involvement, branches of the opposite hypogastric 
artery constitute the more important collateral 
circulation. Eight cases of segmental complete ob- 
struction (5 right, 3 left and 1 bilateral) and 21 cases 
of incomplete obstruction (9 right, 12 left and 7 
bilateral) of the external iliac arteries were observed. 
The main collateral circulation is established through 


the hypogastric artery and its branches. Ten cases of 


segmental complete obstruction (3 right and 7 left) 
and 15 cases of incomplete obstruction (8 right, 7 
left and 2 bilateral) of the internal iliac arteries were 
demonstrated. Collateral circulation was the same as 
above. 

Femoro-popliteal lesions were observed very fre- 
quently (80 per cent) in association with both com- 
plete and incomplete obstruction of aorta and iliac 
arteries. These peripheral lesions were bilateral in 7o 
per cent of cases.—7. N. Sarian, M.D. 
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Roscu, J. Splenoportographie im Kindesalter. 
(Splenoportography in children.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen u. d. Nuklear- 
medizin, Jan., 1962, 96, 61—75. (Address: Dr. 
J. Rosch, V Borcové 2, Praha 6, Brevnov, 
Czechoslovakia.) 


Splenoportography in adults is a well established 
procedure; in children, however, it is very little used. 
The study aids the surgeon, the gastroenterologist, 
hematologist, and pediatrician. It helps to determine 
portal hypertension, the nature of epigastric masses 
and pancreatic disease, and the causes of hepato- 
splenomegaly, intestinal hemorrhage, and ascites. 

Twenty-seven children were studied with a total of 

32 examinations. Two of these had no splenomegaly. 
The age nir from 14 years to 7 months with an 
average age of 7.3 years. 

The cases were divided into 6 groups as follows: 
(1) Normals (2 cases). (2) Systemic splenomegaly due 
to malignant lymphogranulomatosis (2 cases). (3) 
Splenomegaly with hematemesis and collateral cir- 
culation due to congenital portal vein occlusion, (6 
cases). In 4 of these, the occlusion and collateral 
circulation were well seen, in 2 there was nonfilling of 
the portal vein. (4) Splenomegaly due to portal vein 
thrombosis (5 cases). (5) Hepatitis, chronic type (3 

cases) and posthepatitic changes for determination of 

liver damage and portal vein circulation (4 cases). 
There was multiple branching of portal vein within 
both lobes of the liver, but no evidence of collateral 
circulation. (6) Cirrhosis of liver with hematologic 
findings of hypersplenism (6 cases). There was de- 
formity and poor branching of small and medium 
sized portal vein branches and collateral circulation. 

In children no cooperation can be expected. There- 
fore, the examination has to be done under full 
anesthesia with induced full respiratory arrest. There 
was no untoward reaction. The examination was 
successful in 26 children and a partial failure only in 
one. 

The procedure is contraindicated in little children 
without splenomegaly. When the spleen is small, it 1s 
difficult to place the needle correctly, even under 
fluoroscopic control. The filling of the portal vein and 
of the collaterals occurs much more rapidly than in 
adults. Thus, serial filming has to start at the begin- 
ning of the injection. The roentgen findings do not 
differ much from those in adults. Only the collateral 
circulation is more abundant. In the subhepatic 
area it may even simulate a cavernous hemangioma. 

Splenoportography in children is valuable for 
hepatosplenomegaly with intestinal hemorrhage, 
ascites, collateral circulation in the wall of the abdo- 
men and chest, and tumors of the epigastrium. In 
splenomegaly, it helps to find the cause as well as the 
relation to a large liver and the changes in spleno- 
portal circulation. It aids the surgeon in planning an 
operation. In hepatomegaly, it shows the character 
and degree of liver disease and reveals secondary 
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changes of the portal vein. In intestinal hemorrhage, 
it discloses the relation of the portal vein to the 
collateral circulation. When the cause is established, 
proper therapy can be instituted. In epigastric tu- 
mors, splenoportography serves only as an auxiliary 
method.—Ernest Kraft, M.D. 


MARCHAL, GEORGES, BERNARD, JACQUES, 
Arvay, N., BILSKI-PASQUIER, G., ECOIFFIER, 
J., and Picarp, J. D. (Paris, France.) La 
phlébographie dans le dépistage des adéno- 
pathies profondes; son intérêt diagnostique 
et thérapeutique dans les hémopathies 
malignes. (Phlebography in the detection of 
deep adenopathy; its diagnostic and thera- 
peutic significance in malignant hemop- 
athies.) Presse méd., Dec., 1961, 56, 2586- 
2588. 


The intimate contact between lymph nodes and 
main venous trunks, particularly the iliac and caval 
ones, and the ease with which the veins are com- 
pressed or deviated, explain how phlebography helps 
detect deep lymph node masses that may be difficult 
to localize clinically. 

Phlebography, which may be repeated without 
appreciable danger to the patient, increases the 
safety and efficacy of radiation therapy in lymph- 
adenopathies due to the precision of the topographic 
data obtained. 

A total of 80 ml. of contrast medium is injected 
simultaneously into both femoral veins, utilizing the 
Valsalva maneuver, which results in a good demon- 
stration of the iliac veins and inferior vena cava. 

Normal compression of the proximal portion of the 
iliac veins by the corresponding arteries must be 
recognized. Compression, deviation and blockage of 
the veins usually indicate the site of lymph node 
masses or tumor extension.—Charles M. Nice, Fr., 
M.D., Ph.D. 


RADIATION THERAPY 


Bosro, L., and Isora, A. La radioepidermolisi; 
ripara solo con la sopravvivenza di elementi 
epidermici o con il loro trapianto precoce. 
(Radioepidermolysis; repair only through the 
survival of the epidermal elements or by 
early grafting.) Radiol. med., Dec., 1961, 47, 
1121-1136. (Address: Via Anelli 9, Milano, 
Italy.) 


It is well known that in some cases of radioepider- 
molysis there is at times a rapid recovery of the 
epidermis, while in other cases there is a sudden 
worsening of the local conditions with rapid passage 
of the process into ulcerative radiation dermatitis. 

The authors feel that the explanation of this 
different behavior is based on the changes which 
follow epidermolysis and occur in the epidermis and 


Abstracts of Radiological Literature 


Ocrosner, 1962 


the dermis. Therefore, the prognosis of the evolution 
of the lesion is related to the extension in depth of the 
cellular epithelial damage. 

If the whole epidermis is not destroyed by the 
radiation the remaining islands of epidermis will be 
sufficient to regenerate the epidermal layers. How- 
ever, if the islands of epidermis are very few the 
process of repair will only be from the dermis and the 
end result will be sclerotic scar. 

Dependent on the intensity of the radiation, if the 
blisters arise between the epidermal layers, the 
formation of new epithelium will occur more rapidly; 
if instead they occur between the epidermis and the 
dermis, the formetion of new epithelium will be 
possible only in lesions which are not particularly 
large, and the new cells will originate from the nor- 
mal epithelium situated at the edges of the area 
involved. However, even in larger lesions, if there are 
central islands of normal epithelium, the process of 
repair begins also from these islands and progresses 
toward the periphery. 

These different reactions of the epidermis to 
irradiation are related to the different intensity of 
the dose received by the various layers of the skin 
and also to the different sensitivity of the cells. This 
nonuniformity of reaction of the surface of the skin 
to a homogeneous stimulus could be explained by the 
hypothesis introduced by Aiello. This author sug- 
gests that the various organs of the human body are 
formed by numerous small entities such as the 
lobules in the liver, the follicles, the glandular 
islands, etc. These formations are characterized by 
an alternating and rhythmic function such as in the 
nephron. 

As regards the skin, we should accept the hypothe- 
sis that biologically the epidermis is made up of 
"dermatons" which, when irradiated and not des- 
troyed or at least not deeply affected, can resume 
their activity and reform the whole epidermis. 

In radiation dermatitis and in particular in radio- 
epidermolysis, following the usual radiation damage, 
the nerve endings are completely unprotected and 
therefore severe pain ensues. Ín these cases the 
authors use very fine sheets of silver of the same type 
as used in gilding. The fine sheets adhere to the area 
in which the epidermis is absent and protect it. These 
sheets of silver also have a beneficial effect on the 
process of repair. This process can be enhanced by 
the use of a cream containing sulfanilamides or 
antibiotics. Interestingly, the silver sheets remain 
intact in the areas where there is already new epi- 
phelium but are destroyed where the process of 
repair is not taking place. One must assume that in 
the areas without epithelial cells, electrobiologic 
phenomena occur which produce at the same time 
protection, disinfection, and act as a stimulus to the 
process of repair. A new sheet of silver is placed over 
the areas in which the old one is dissolved and the 
wound is cleansed only every 3 or 4 days. 

Finally, the authors recommend that, when there 
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is destruction of the epidermis and dermis following 
irradiations, the epidermal layers should immediately 
be repaired by an early grafting. This is considered to 
be the first definite indication of surgical interven- 
tion in lesions produced by irradiation. This grafting 
should begin after the appearance of the blisters, in 
order to obtain a repair almost ad integrum. Further- 
more, the changes in the dermis will also be reduced 
without any deep scarring. 

Two cases are described and 
demonstrative colored photographs. 


M.D. 


illustrated with 


A. F. Govont, 





Herman, Murray, and Levy, EDWARD S. 
Carotid sinus syncope treated with roentgen 
therapy. 4.M.A. Arch. Int. Med., Mar., 
1962, 109, 287-289. (Address: Ozaukee 
Medical Center, 229 S. Main Street, Thiens- 
ville, Wis.) 


The authors present a case report of a patient with 
carotid sinus syncope who had been symptomatic and 
undiagnosed for 4 years. Treatment with atropine 
and isuprel was soon discontinued because of toxic 
reactions. Roentgen therapy consisting of three 
exposures of 250 r in air, 5o cm. skin target distance 
and a 5x5 cm. field to the right carotid sinus was 
then given and repeated one month later because of 
recurrent syncope. Following this the patient re- 
mained asymptomatic to the time of this report 
(16 months). 

A brief discussion of the three types of carotid 
sinus syncope (vagal, depressor and cerebral) and 
their treatments is given. 

The authors conclude that a patient who does not 
respond to drug therapy should be given a course of 
irradiation to the carotid sinus before surgical dener- 
vation of the carotid sinus is attempted.—Francis 


P. Shea, M.D. 


KoLÁm, Jaromír, Vrapec, Rapko, and 
ZDENEK, KRAL. Strahlenkrebs nach Haman- 
giombehandlung. (Radiation cancer after 
treatment of hemangiomas.) Strah/entherapie, 
Jan., 1962, 777, 247-255. (Address: Radio- 
logische Klinik, U Nemocinice 2, Praha 2, 
Czechoslovakia.) 


Chronic, protracted exposure to radiation over a 
long time is more likely to be the cause of radiation 
cancer than is an acute, single large dose. Thus, in 
the past, because of inadequate protective measures, 
physicians aud other radiation workers were the 
usual victims of radiation cancer. Nowadays how- 
ever, therapeutic radiation is usually to blame for 
radiation cancer. Indeed, the majority of patients 
with radiation cancer were treated (usually from 
4-10 years earlier) for benign conditions. 

The authors report 5 patients who had radiation 
therapy for their hemangiomas in childhood and then 
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developed, successively, chronic skin damage and 
radiation carcinoma in the treated areas. Four of 
these patients had been treated with radium, one 
with roentgen rays. In each instance, radical excision 
of the involved skin and underlying tissues has left 
the patient well and without evidence of carcinoma. 


—Henry G. Moehring, M.D. 


Macno, L. Sul valore semeiotico dell'elettro- 
foresi delle proteine del siero nelle malattie 
neoplastiche con particolare riguardo ai 
pazienti sottoposti a radioterapia. (On the 
semeiotic value of electrophoresis of the 
serum proteins in neoplastic diseases, with 
particular emphasis on patients treated by 
radiotherapy.) Radiol. med., Dec., 1961, 47, 
1 191—1202. (Address: Via San Rocchino 24, 
Brescia, Italy.) 


One hundred and four patients treated by radio- 
therapy were studied by the author in order to reach 
a more definite conclusion on the possible relation- 
ship between electrophoretic patterns and neoplastic 
diseases. Two hundred fifty electrophoretic deter- 
minations were performed in $0 patients affected by 
lymphoblastomas and $4 by malignant epithelial 
tumors. 

From the data obtained, the following conclusions 
are drawn: (1) there is no relationship between the 
type of the tumor (at least the ones studied by the 
author) and the electrophoretic patterns; (2) the 
more frequent changes in the electrophoretic pat- 
terns of the serum proteins, in cases of lymphoblas- 
tomas, are reductions in the albumins and an increase 
in the alfa 2 and gamma globulins; (3) there is no 
constant and significant relationship between the 
stage of the tumor, or the changes in the tumor 
following radiotherapy, and the electrophoretic 
patterns of the serum proteins; (4) electrophoretic 
determinations of the serum proteins in the patients 
with neoplastic diseases provide the clinician and the 
radiologist with very definite and precious informa- 
tion regarding the general condition of the patient. 

It is recommended that cancer patients should 
have frequent electrophoretic determinations of the 
serum proteins in order to correct with adequate 
therapy a protein imbalance, whenever the tumor 
itself and the changes secondary to radiotherapy tend 
to alter the normal proteinemic values.—4. F. 


Govoni, M.D. 


THackray, A. C. Mucous gland tumours. 
Clin. Radiol., Oct., 1961, 72, 241-245. (From: 
Bland Sutton Institute of Pathology, The 
Middlesex Hospital, London, W.r, England.) 


The author states that mucous gland tumors may 
arise 1n connection with any of the three main groups 
of glands: (a) the major salivary glands, (b) the 
minor salivary glands found in the mucosa of the 


cheeks and lips, in the tongue, peritonsillar region 
and palate, and (c) the mucous glands of the respira- 
tory tract from the nose down to the bronchi. The 
tumors arising from the minor salivary glands and 
mucous glands of the respiratory tract are collec- 
tively known as mucous gland tumors, presenting as 
affections of the mucous membrane. The four histo- 
logic types of tumor include the mixed parotid type, 
the cylindromatous type, muco-epidermoid tumors 
and mucous gland carcinoma. These four types of 
tumor differ in their behavior and response to treat- 
ment. 

The mixed parotid type tumors can usually be 
enucleated easily, but are liable to eventual recur- 
rence because of fragments of tumor left behind at 
enucleation. Not over 2 or 3 per cent of this type of 
tumor become malignant. The cylindromatous type 
of mucous gland tumor, known variously as “‘cylin- 
droma,” 'basilioma" and “adenoid cystic carcin- 
oma," infiltrates far into the adjoining structures and 
is rarely cured surgically, but may have a long course 
of 10 to 15 years or more before death ensues. Some 
5 to 10 per cent of these tumors change to a poorly 
differentiated rapidly growing carcinoma. Muco- 
epidermoid tumors are not frequent, but are re- 
garded as all in varying degrees malignant. Mucous 
gland carcinomas invade rapidly and metastasize 
early, with a uniformly bad _ prognosis.—Samuel 


G. Henderson, M.D. 


Witson, C. P. Extra parotid mucous gland 
tumours. Clin. Radiol., Oct., 1961, 72, 246- 
250. (From: The Middlesex Hospital, Lon- 
don, W. 1, England.) 


The extra parotid tumors are notable because of 
their wide area of occurrence, their unexpectedness 
in a given location, and the unpredictability of their 
behavior. The result of surgery alone in salivary 
tumors of all types where there is easy accessibility 
with adequate uninvolved surrounding tissue is good, 
but not so with difficult accessibility and insufficient 
margin of adjacent normal tissues, particularly in 
cylindroma or definitely malignant tumors. In these 
cases supervoltage therapy is the first choice of 
treatment. 

In the benign, mixed parotid type radiotherapy 
should be used as the primary form of treatment in 
all cases in which complete removal with an ade- 
quate margin of healthy tissue is considered impos- 
sible, with surgery reserved for subsequent use if any 
persistent growth remains. While many of the extra 
parotid mucous gland tumors are radioresistant, yet 
where surgery is likely to be inadequate or to involve 
severe mutilation preliminary radiotherapy is con- 
sidered advisable, because it is not at present possible 
to decide beforehand whether a tumor will be radio- 
resistant.—Samuel G. Henderson, M.D. 


Pattinson, J. N. Mucous gland tumours of the 
nose and throat: radiological appearances. 
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Clin. Radiol., Oct., 1961, 72, 251-258. (From: 
Radiodiagnostic Department, The Middle- 
sex Hospital, London, W.1, England.) 


The author reviewed the roentgenograms of 31 
cases of mucous gland tumors of the nose and throat. 
Roentgenologic changes included bone destruction, 
bone expansion and the presence of a tumor mass. 
The roentgenologic appearances can be fairly well 
correlated with the pathologic and clinical features. 
The presence of a soft tissue mass may be a promi- 
nent feature in the mixed parotid type tumor which 
tends to form a rounded and bulky lump. In the case 
of a cylindroma the mass is often flat, and, if confined 
to the hard palate or nasopharynx, may be incon- 
spicuous. A tumor encroaching on the air-way of the 
nasal accessory sinuses or of the trachea 1s usually 
demonstrable, but in the sinuses it 1s often difficult 
to roentgenologically differentiate the tumor mass 
from chronic inflammatory swelling of the mucosa 
and retained secretions. Bone destruction is a com- 
mon early finding in mucous gland tumors of the 
nose and throat, particularly if the tumor originates 
in the hard palate, or in one of the nasal accessory 
sinuses. Thinning and expansion of bone is a common 
finding, and may accompany areas of bone destruc- 
tion—most commonly seen in the slow growing 
tumors. Ín one patient there was roentgenologic 
evidence of dense and irregular calcification in a 
benign mixed tumor, simulating the appearance 
often seen in cartilaginous tumors. 

In malignant tumors distant metastases may occur 
in the lymph nodes, brain, liver, bone, lungs and 
pleura. The chest should always be included in the 
initial roentgenologic investigation, and also in the 
routine follow-up of all cases of mucous gland tu- 
mors.—Samuel G. Henderson, M.D. 


SNELLING, MancantET D. Results of treatment 
of mucous gland tumours of the nose and 
throat. Clin. Radiol. Oct., 1961, 72, 259- 
268. (From: Meyerstein Institute of Radio- 
therapy, The Middlesex Hospital, London, 
W.r, England.) 


It is difficult to assess the results of treatment of 
the mucous gland tumors since the recurrence is 
late, on the average mixed parotid type tumors re- 
curring § years, and cylindromas 3 years after 
treatment. Of 66 cases treated before 1955, 22 have 
remained without recurrence for periods varying 
from 5 to 32 years, but 31 are known to have recurred 
and 13 were lost to follow-up. In the mixed parotid 
type tumors 15 out of 31 treated are known to be 
without recurrence, while only § out of 29 cylin- 
dromas have remained well. 

'Tumors of the palate form the largest and most 
important group in this series, 31 of the entire group 
of 87 having had tumors in this site. These included 
17 of 35 mixed parotid type tumors and 11 of 43 
cylindromas. The number of cylindromas has in- 
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creased greatly in recent years. Also in the group of 
tumors of the palate there were 3 adenocarcinomas 
and one muco-epidermoid tumor. Repeated treat- 
ment of recurrences in these tumors either with sur- 
gery or with radiotherapy, or with a combination of 
the two is well worth while, since, even if complete 
cure is not achieved, the patient may be enabled to 
live many years without serious symptoms. 

Peritonsillar tumors are soon noticed by the 
patient, and prognosis is improved by the prevalence 
of mixed parotid type tumors. In tumors of the 
maxillary antrum and ethmoids the diagnosis be- 
comes more difficult, and the prognosis is made worse 
by the increasing frequency of cylindromas, and by 
the delay in diagnosis. In this group of patients the 
main line of treatment must be radiotherapy, with 
later surgery where indicated. 

Radiotherapy is of the greatest importance in the 
treatment of infiltrating cylindromas, but is also of 
value in case of mixed parotid type tumors in which 
their site or extent makes treatment by surgery alone 
unsuitable. The main feature of the tumors is their 
infiltrating nature which means that a large volume 
of surrounding tissue must be treated. In cases of 
carcinoma of the antrum treatment must include 
the orbit, nasal sinuses, ethmoid air cells, sphenoid 
air sinuses, nasal cavity and palate. Because of the 
infiltration of bone and cartilage and because of the 
radioresistance of the tumor, supervoltage irradia- 
tion is used with high dosage in the order of 6,000 to 
6,500 rads over 6 to 8 weeks, each case being planned 
individually.—Samuel G. Henderson, M.D. 


RADIOISOTOPES 


Bunav, Monte, and BENDER, MERRILL A. 
Radiomercury (Hg?) labeled neohydrin: a 
new agent for brain tumor localization. 
3. Nuclear Med., Mar., 1962, 3, 93-93. 
(From: The Department of Nuclear Medi- 
cine, Roswell Park Memorial Institute, 


Buffalo, N. Y.) 


Radiomercury (Hg?) has been proposed by the 
Oak Ridge group as an ideal tracer for gamma-ray 
scintillation scanning techniques. Its physical prop- 
erties are interesting, for it has a half life of 45.8 
days, and its emissions are a beta particle of 0.21 
mev. and a single gamma ray of 0.28 mev. Impressed 
by the fact that the single gamma ray of relatively 
low energy would be easier to collimate for scanning 
purposes, and thus might afford more accurate 
localization in the scanning of brain tumors, the 
authors searched for a mercury-containing compound 
which might be synthesized with Hg? and settled 
upon neohydrin, a mercurial diuretic. Neohydrin 
displays a distinct advantage as a tracer when com- 
pared with radioactive iodinated human serum al- 
bumin (HSA) in that its biologic half life is con- 
siderably shorter. Half of the excretion of neohydrin 
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is accomplished in 8 hours, and despite the longer 
half life of the mercury tracer the authors estimate 
that the total dose to the patient in a brain tumor 
scan will be of the order of 290 mrad as compared to 
soo mrad delivered by a dose of 5 uc/kg. of p% 
human serum albumin. Selective retention of neo- 
hydrin by the kidneys may be significantly reduced 
by administering 1 cc. of mercurhydrin, another 
mercurial diuretic, on the day prior to scanning. 
Even so, the dose to the kidneys with an average 
scan dose of Hg?? neohydrin of 10 uc/kg. will be of 
the order of 20 to 25 rad. 

The tracer dose was administered 4 to 5 hours 
before scanning and the authors employed their 
well-known photoscanning apparatus which includes 
a 61-hole, 3-inch lead focusing collimator and a 
3-inch X2-inch_ thallium-activated sodium iodide 
crystal. One hundred patients who were thought to 
have brain tumors were scanned with both Hg?” 
neohydrin and I?! human serum albumin and several 
comparison scans are shown. The accuracy of the 
scan method for localization of brain tumors is said 
to be about 85 per cent in the hands of the authors, 
and somewhat better definition is obtained with 
Hg?) neohydrin in about one-quarter to one-third 
of all cases, when compared with I?! HSA. In the 
words of the authors the resultant improvement 
in visualization of tumors with this new tracer sub- 
stance is significant, but not dramatic. It does, how- 
ever, constitute an interesting new development.— 


Frederick F. Bonte, M.D. 


Fremman, Henry D., Conn, Epwin M., and 
SkLARorr, Davi» M. The inadequacy of 
radio-iodinated (I?!) iodipamide as a liver 
function test. T. Nuclear Med., Jan., 1962, 3, 
63-66. (From: The Isotope Division of the 
Department of Radiology, Albert Einstein 
Medical Center, Philadelphia, Pa.) 


Previous investigators have reported the value of 
clearance of radioactive iodipamide (cholografin) 
from the blood and its excretion in the urine as a test 
of liver function. 

The present authors studied 32 patients, 14 of 
whom had either hepatocellular disease or obstruc- 
tive biliary disease. Blood levels of radioactivity and 
recovery of radioactivity in the urine were deter- 
mined after administration of 0.5 uc of I?! labeled 
iodipamide per kg. injected intravenously. This dose 
amounted to approximately 0.25 mg. of iodipamide. 

Fifty per cent of the radioactivity was recovered 
from the blood in patients without hepatic disease in 
4.8 hours. For patients with hepatocellular disease 
and hepatic obstructive disease, the times were 6.8 
and 6.0 hours respectively. Statistical analysis 
(method of least squares) indicated no differences 
between the three groups. Urine levels also revealed 
no significant differences. Thus, radioactive iodip- 
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amide had no value as a liver function test in the 
dosage used. 

It is generally recognized that iodipamide is 
removed more slowly from the blood stream of 
patients with liver disease. In the routine use of 
1odipamide for cholangiography, 4 to 8 gm. of the 
drug is used, while 0.25 mg. of radioactive iodipamide 
is employed. This may explain the variance in the 
authors’ results; perhaps the 0.25 mg. is not a great 
enough dose for the diseased liver because of the 
inherent liver reserve usually present in most patients 
with hepatic disease.—William K. Littman, M.D. 


Karras, Britt Gust, and Moss, WirriAM T. 
Radioactive gold in the control of malig- 
nant serous effusions. Quart. Bull. North- 
western Unio. M. School, Spring, 1962, 376, 
57-59. (From: The Department of Radiol- 
ogy, Northwestern University Medical 
School, and the Department of Radiation 
Therapy, Chicago Wesley Memorial Hos- 
pital, Chicago, Ill.) 


This is a review from the Northwestern University 
of the use of radioactive gold in the control of 
malignant effusion. 

A total of 56 cases suitable for study are presented; 
37 with effusion in the pleural cavity and 19 with 
effusion in the abdominal cavity. Successful control, 
for 6 weeks or more, was obtained in 65 per cent of 
the pleural series and 25 per cent of the abdominal 
series. Doses of about xoo mc were used in the chest 
and 150 mc in the abdomen. 

The disadvantages of Aut?! are discussed and it is 
concluded that this is still the agent of choice in con- 
trolling malignant effusions.—Henry F. Klos, M.D. 


ARIEL, InviNcG M. Five-year cure of a primary 
malignant melanoma of the vagina by local 
radioactive isotope therapy. dm. Y. Obst. & 
Gynec., Aug., 1961, 82, 405—407. (Address: 
139 East 36th Street, New York, N. Y.) 


The author reports a rare melanoma of the vagina 
with an even more rare 5 year survival without 
residual, the result being attributed to the interstitial 
and topical use of P*? 

This 47 year old woman had a large, fungating, 
ulcerating, and foul black mass in the upper vagina. 
With the hope of palliation, 8 mc of radioactive 
chromic phosphate (P9) plus 10 mg. of thiotepa was 
injected into the tumor which became less foul. One 
month later ro one mc gold radon seeds were im- 
planted into the tumor which began to shrink. Six 
months later 6 mc of the P? was injected into the 
residual mass and finally another 5 mc was injected 
after 2 months leading to complete disappearance of 
the mass. This treatment covered a period of 10 
months. 

The posterior vaginal wall was black due to 
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melanoma infiltration which remained after the 
upper vaginal tumor disappeared. Eight mc of P® 
were saturated into white blotting paper and placed 
against the posterior vaginal wall for 96 hours giving 
an estimated dose of 40,000 rads. A brisk erythema 
appeared and the black began to clear in 2 weeks and 
was virtually gone in 3 months. 

She is alive § years after beginning of therapy and 
4 years I month after its completion.—Henry j. 
Klos, M.D. 


ARIEL, Irvine M. Radioactive isotope therapy 
for ovarian carcinoma: subsequent preg- 
nancy and intra-abdominal radioactive iso- 
tope therapy during pregnancy. FAMA. 
July, 1961, 776, 1117-1119. (Address: 139 
East 36th Street, New York, N.Y.) 


This report details the case of a 22 year old woman 
with abdominal carcinomatosis who became pregnant 
6 months after treatment with intraperitoneal radio- 
active gold (Au!?5) and radioactive chromic phosphate 
(P*) and was treated again with the P? one month 
after the unsuspected conception and then was 
delivered of a normal baby. 

At the time of the original surgery a large papillary 
adenocarcinoma of the left ovary was removed. The 
peritoneum was studded with tumor masses, the 
omentum was infiltrated and 8 liters of fluid were 
present. She was given 75 mc of Au!*? and 20 mc of 
P* the estimated dose to the peritoneum being 
66,700 rads beta equivalent and 4,000 rads gamma 
from the gold. 

Six months later she missed a period (assumed to 
be an effect of the radiation) and was given another 
20 mc of P9, Subsequent roentgen examination of 
the enlarging abdominal mass demonstrated a fetal 
skeleton. It was estimated that the patient was in the 
first month of gestation when the P® was given. 

At term, a normal baby was delivered by cesarean 
section. There were numerous areas of scarring 
throughout the peritoneum but no evidence of tumor. 

The author implies that had Aut?! been used the 
second time, radiation effects might have been 
detected in the fetus.—Henry F. Klos, M.D. 


GREENBERG, JOSEPH, SAWITSKY, ARTHUR, 
Dun ey, H. C., Levy, RongnT N., and Rai, 
Kanti R. Therapy of polycythemia vera 
with radioyttrium (Y-9o). 7. Nuclear Med., 
Jan., 1962, 5, 18-25. (From: The Divisions 
of Nuclear Medicine and Hematology, The 
Long Island Jewish Hospital, New Hyde 
Park, New York, N.Y.) 


Radioactive yttrium (Y?9) is a 2.18 mev. pure beta 
emitter with a half life of 61 hours. It has a strong 
affinity for chelating agents, and because of this 
property, it is possible to achieve significant selective 
localization of Y* in a number of organs in man 
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including bone, marrow, liver, spleen, lymph nodes, 
and gastric mucosa. Thus, a theoretic advantage of 
Y% over P®? is its shorter half life (61 hours compared 
to 14.3 days) and preferential localization of chelated 
(with N’hydroxy ethylenediamine triacetic acid 
[Ed-ol]) Y% in bone. This makes possible a larger 
dose of internal radiation to the tumor site with 
minimal systemic effects. 

Nine patients have been treated by the authors. 
Eight were followed from 5 to 17 months. At the 
time of diagnosis the red blood cell counts ranged 
from 7 to 10.5 million per cu. mm., hemoglobin from 
17 to 23.5 gm. per cent and hematocrit from 56 to 79 
per cent. The white blood cell counts varied from 
10,000 to 23,000 per cu. mm., and the platelets from 
0.5 to over 3.0 million per cu. mm. Six of the patients 
had received previous P? treatment. 

Chelated Y?! was administered intravenously as a 
single dose varying from 0.09 mc/kg. to 0.25 mc/kg. 
Urine was collected over 72 hours. The amount of 
Y retained varied from 69 to 93 per cent of the 
given dose with an average of 84 per cent. The actual 
dose delivered varied from 0.09 mc/kg. to 0.23 
mc/kg. 

Eight patients showed a fall in hemoglobin and 
hematocrit of 2 to 6 gm. per cent and 12 to 23 per 
cent respectively. The red blood cell counts fell 1.5 
to 4 million per cu. mm. Maximum fall occurred at 
about 3 months after therapy. The leukocytes fell to 
levels of 3,000 to 1,300 per cu. mm. in 6 patients; 
the maximum decline being 3 to 8 weeks after ther- 
apy. No infection occurred during the period of 
leukopenia. Of the 7 patients in whom erythroid 
components fell below normal levels, 5 have re- 
turned to and stayed at essentially normal levels. 

All 9 patients have shown a good response § to 17 
months after a single dose treatment, both as shown 
by the blood picture and symptoms response. Two 
patients treated 16 and 9 months ago, may be going 
into a relapse. Toxicity was limited to transient 
petechiae and epistaxis. The intravenous administra- 
tion of a chelate such as Ca-EDTA promotes clear- 


ance of Y” by the kidneys should too high a dose 
level be established.—William K. Littman, M.D. 


CassEN, B. Multicrystal large well counters. 
F. Nuclear Med., Mar., 1962, 3, 128—137. 
(From: The Laboratory of Nuclear Medi- 
cine and Radiation Biology of the Depart- 
ment of Biophysics and Nuclear Medicine, 
School of Medicine, University of California 
at Los Angeles, Calif.) 


Well counters for samples of relatively large 
volume, 20 ml. or more, commonly take the form of 
liquid or plastic scintillation counters in which the 
volume of the scintillator is relatively large as is the 
amount of shielding required. The author has ap- 
proached this problem in an ingenious manner by 
constructing the equivalent of a large crystal well as 
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follows: a cylinder of lucite of inside length 64 
inches and diameter £2 inches was constructed, with 
a well insert of 22 inch diameter. The space inside 
the cvlinder was filled with 10 kg. of irregular pieces 
of thallium-activated sodium iodide crystal. The 
interstices between the crystal fragments were filled 
with a low viscosity silicone oil of relatively low 
refractive index. Metallic sodium was added as a 
dehydrating and deoxidizing agent. The cylinder 
itself was enclosed in a loose-fitting metal shield, and 
the space between cylinder and shield was filled with 
aluminum oxide powder. Two s-inch photomulti- 
plier tubes were employed, one approximated to 
each of the flat faces of the cylinder. The phototubes 
were electrically in parallel so that their simultane- 
ous pulses added. A 2-inch thick lead shield sur- 
rounded the cylinder and photomultiplier tubes. 

The instrument has a measured background of 45 
c /sec., and tests with calibrated mock iodine sources 
indicate a counting efficiency of about 70 to 80 per 
cent. Activities of more than o.2 uc cannot be counted 
satisfactorily. Although excellent as a large-sample 
well counter for small quantities of radioactivity, the 
instrument has not exhibited good spectrometric 
performance. The author suspects that the sym- 
metric cubic shape of most of the crystal fragments 
tends to produce internal optical absorption, and is 
now testing asymmetric pieces of sodium iodide 
crystal to determine whether optical and radio- 
spectrometric efficiency may be increased in this 


manner.—Frederick J. Bonte, M.D. 


Surro, CHARLES J. Changes in the synovial 
tissues of the knees of rabbits following 
intra-articular injection of thorium (thoro- 
trast). Bull. Hosp. Joint Dis., Apr., 1961, 22, 
39742. 

Roentgenographic examination of the joint spaces 
has been accepted by many clinics. Thorotrast is not 
generally used for this. The author wished to study 
the pathologic reactions in the tissues of rabbit 
knees following intra-articular injection of colloidal 
thorium dioxide (thorotrast). 

The method employed was the introduction of 
2 cc. of thorotrast into the right knee of 8 adult 
rabbits. In 4 of the rabbits the right femoral articular 
cartilage was irritated by needle abrasion prior to 
thorotrast injection. The animals were sacrificed at 
intervals and the structures studied. 

It was found that thorotrast injected into the 
joint cavity is rapidly taken up by the outer layer of 
synovial cells and is retained in the subsynovial 
tissues. Irritative proliferative synovitis and focal 
necrosis of capsular tissue occurred. The artificially 
produced cartilage defects healed with newly formed 
connective tissue which contained radiopaque and 
radioactive material. 

Further experimental work is believed necessary 
to ascertain whether healing of cartilage defects can 
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be measured by uptake of radioactive particles. 
Thorotrast is too toxic an agent for this purpose in 
man.—George A. Kling, M.D. 


MISCELLANEOUS 


Hovnanian, H. Pmiups, Lonco, Joun S, 
Branp, PETER B., Brennan, TIMOTHY A., 
and Bower, Arruur J. (Wilmington, Mass.) 
Electro-optic monitor and fluoroscope. 7. 
Am. Dent. A., Mar., 1962, 64, 323-328. 


Closed-circuit television is of great value as a 
teaching aid in the dental profession, but with 
standard techniques only the anterior portion of the 
oral cavity can be viewed satisfactorily. Since the 
smallest available television camera is too large to 
insert into the mouth the authors have developed a 
technique of televising with fiber optics. The func- 
tioning principle relies on the conduction of light 
along a transparent dielectric fiber by means of 
multiple internal reflections. The fiber bundle is one- 
half inch in diameter, and is composed of approxi- 
mately 10,000 individually coated fibers, each .co2 
inches 1n diameter. Each fiber isolates a part of the 
image and conveys it from the small intra-oral probe 
to the television camera, a distance of one meter. The 
fiber optic bundle is flexible but the bundle ends are 
matched so that they occupy the same geometric 
position. This characteristic provides mechanical 
flexibility without image distortion. With this sys- 
tem the dentist can demonstrate operative proced- 
ures anywhere within the oral cavity. 

The authors have also made an intra-oral fluoro- 
scope by replacing the optics of the probe with a thin 
layer of roentgen-ray-sensitive fluorescent com- 
pound. The fluoroscopic image can be seen on a 
television monitor by a group of students.—7. L. 
Williams, M.D. 


Fuxupa, MASASHI, SUGAHARA, TSUTOMU, and 
Hasuimoto, Tersuaki. Reliability of film 
badge method and pocket dosimeters for 
personnel monitoring. Strahlentherapie, Dec., 
1961, 776, 638—645. (From: Department of 
Radiology, Kyoto University, School of 
Medicine, Kyoto, Japan.) 

The authors' experience indicates that film badges 
should be used to determine long term accumulation 
(4-13 weeks) of radiation exposure, and pocket 
chambers for daily control of high dose irradiation.— 
Henry G. Moehring, M.D. 
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HAYAKAWA, [UNICHIRO, TSUCHIYA, TAKEHIKO> 
and SUGAHARA, Tsutomu. Protective effect 
of mercazole (1-methyl 2-mercaptoimidazole) 
against single whole-body irradiations in 
mice. Strahlentherapie, Nov., 1961, ZIÓ, 
415—419. (From: Division of Radiation 
Hazards, National Institute of Radiological 
Sciences, Chiba, Japan.) 


Two inbred strains of mice (RF and Cs57BL/6) 
were exposed to near-lethal doses of whole body 
irradiation. Approximately half of the 357 male mice 
served as controls and received tap water to drink. 
The “treated” group received 0.05 per cent merca- 
zole (1-methyl 2-mercaptoimidazole) in their drink- 
ing water for a week before being irradiated. The 30 
day survival was significantly increased in the treated 
group of RF strain mice, but not in the other strain. 

The authors suggest that this difference in protec- 
tion against the effects of radiation between the two 
strains might be the result of: (1) difference in the 
antithyroid effect of mercazole in the two strains, or 
(2) perhaps the radiosensitivity of the RF strain is 
relatively high and is depressed by the mercazole.— 
Henry G. Moehring, M.D. 


HaMMER-]AcoBsEN, ErLING. Congenital mal- 
formations induced by radiation: a brief 
survey of the literature. Strahlentherapie, 
Sept, 1961, 776, 152-158. (From: The 
Radiological Department, University Hos- 
pital of Copenhagen, Righospitalet, Copen- 
hagen, Denmark.) 


The author's conclusion from this “brief survey of 
the literature" 1s as follows: 

(1) There seems to be general agreement that 
irradiation during the first half of the gestation period 
may cause congenital malformations and that the 
incidence is increased on increasing the doses. On the 
other hand, there seem to be no definite facts to rely 
on as regards lower threshold doses or as to the 
nature of dose effect graphs. Neither are researchers 
agreed upon the most radiosensitive phases. 

(2) It will presumably be necessary to carry out 
several animal experiments with doses ranging from 
about I r to 4 r and to follow-up a great number of 
children who have been irradiated in utero with low 
doses. 

For the present, roentgenographic examination of 
the abdomen should, whenever possible, not be per- 
formed during the first 4 months of pregnancy.— 
Henry G. Moehring, M.D. 
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MORE FILMS PER DOLLAR... X-ray Solutions. Developer, ar ina 
LESS OPERATING COSTS Users Replenisher, Fixer & Replenisher: 

report up to 350% more productive and 5 gallon sizes. ''It's URELL e 
capacity from the same 10-gallon to last." URELL, INC. 2630 Hum- 
tankful of Urell Hyper-Concentrated — boldt Street, Los Angeles 31, Calif. 
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(BARIUM ENEMA) 
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E ; ; 
SELF SEALING ZIPPER Tbe only one piece, inex pensive, 


vw" — completely dis posable Barium 






Enema Bag in the market. 





WITH GRADUATIONS 


Com pletely disposable e inex pensive 


e nothing to assemble e Self sealing 
zipper enables technician to keep 


12” TUBING 
barium uniformly mixed by kneeding 


the bag e Bag is not open to 


air contamination. 


FAT, PEND, 


[] WALKER INDUSTRIES 
P.O. Box 984— Evanston, Ill. 

E 2 Golden Hind Passage 

Corte Madera, California 


Also available is the Walker “T&T” 72" long tubing with enema tip, completely disposable and inexpensive. 
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IN THE CARE AND TREATMENT OF ‘X-RAY DRY SKIN" 


balanced water-in- oil emulsion 


renydratesprasitnicaty POLYSORB. HYDRATE 


and restores normal skin lipids 


Use of Polysorb Hydrate can offset many of 
the minor and superficial effects of exposure 
of the human skin to irradiation. Applied 
immediately after exposure and followed by 
instructions for liberal and frequent applica- 
tion, Polysorb Hydrate helps rehydrate the 
keratin layer and entire stratum corneum... 
normalize water exchange . . . restore skin 
lipids . . . minimize skin irritation, redness, 
and roughness . . . prevent or lessen incidence 
of scaling subsequent to high dosage levels or 
repeated therapy. 

Polysorb Hydrate is bland, soothing, non- 
sensitizing, nonirritating. It contains nothing 
to induce sensitivity or allergic reactions. 
POLYSORB HYDRATE Hydro Dispersant Emollient con- 


sisting of sorbitan sesquioleate in special wax and pet- 
rolatum base. Supplied in 50 gm. tubes and 425 gm. jars. 


E. FoUGERA & COMPANY, INC. 
Hicksville, Long Island, New York 














HANLEY ECONOMY 14x17 X-RAY CABINET 
SPECIAL DESIGN SLIDING DOORS 


QUALITY AT LOW PRICES 
SPACIOUS—EXCESS DIMENSIONS 


5 COMPARTMENT SIZE—DIVIDERS 14 x I7 $115.70 
3 COMPARTMENT SIZE—DIVIDERS 14 x I7 90.50 


APPROVAL GUARANTEED—F.0.B. FACTORY—CATALOGUE 


HANLEY "m EQUIPMENT CO. 
5614 South Grand X-ray Division St. Louis I1, Mo. 


THE CURV-X CASSETTE 
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CAMPBELL X-RAY TRANSFORMER CO., 
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Medotopes by Squibb — 





Radioactive Pharmaceuticals for diagnosis and therapy 


xlvi 
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MEDOTOPES 


IODOTOPE DIAGNOSTIC 
Thyroid gland uptake, 
protein-bound-iodine (PBI) 
studies, and thyroid scanning. 


ALBUMOTOPE 

Blood and plasma volumes; 
circulation times, cardiac 
output. 


CHROMITOPE SODIUM 
Tagging red blood cells 
for volume, survival, 
gastrointestinal bleeding. 


OLEOTOPE 

Fatty acid absorption studies. 
TRIOLEOTOPE 

Fat absorption and 
pancreatic function 

studies. 


RADIO-CHOLOGRAFIN 
Liver function, blood 
circulation studies. 
ROBENGATOPE 

Liver function. 


HIPPUTOPE 
Kidney function, 
circulation time. 








Medotopes 


Squibb Quality 
—the Priceless Ingredient 





Medotopes cover an extensive range of 
diagnostic and therapeutic procedures, 
each reflecting the latest developments in 
radioactive medicine. All Medotopes con- 
vey, as well, the utmost in safety and con- 
venience, Áll feature unique packaging 
safeguards: exclusive lead shield en- 
closures for easy opening —no direct 
contact is required; bottle caps unscrew 
automatically; shipping cartons have 
"pull-tab" openers; vials and bottles are 
carefully encased and then doubly pro- 
tected by transparent, shatterproof plastic 
coatings. Each preparation is custom- 
handled. Delivery is custom-routed by 
Squibb Traffic Service. Access to three 
major airports expedites this service. 


Diagnostic Medotopes, in addition to 
those illustrated, are: Chromitope Chlor- 
ide * Ferrutope * Phosphotope * Rubra- 
tope 58 and 60 * Cobatope 58 and 60 
Tritiotope * Therapeutic Medotopes are: 
Aureotope * Chromphosphotope * Iodo- 
tope * Iriditope * Phosphotope. 


For full information, communicate with 
E. R. Squibb & Sons, Professional Service 
Department, 745 Fifth Avenue, New York 
22, New York. 
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finishes 4 feet per minute 





PICKER 


nto) universal 


ROLLFILM 
PROCESSOR 


^ best-buy"'" 
checkoff... 


versatile 


any type or brand 


big capacity 


(or 3, 2, or 1.6 fpm on special order) easy operation take-up reel holds up to 400 feet 


self-contained 


simply hook up to a tempered 
water line and plug it in 


variable 
immersion dwell 
adjustable dwell period 


snap-on film magazine 
automatic film threading 


stainless steel 


processes 16 mm, 35 mm, or 70 mm rollfilm 


chemical containers (master tank and insert) easy maintenance 


type 316 stainless steel throughout 
lift out for cleaning 


dustfree closed system 


filmstrip travels in light-trapped" 
enclosure until it exits dry 


solution inserts and rollers 


alterable 
processing sequence 


inserts (unlike fixed compartments) 
can be arranged in any order 


in developer or any other solution 


high-standard professional performance at modest outlay. Let your local 
Picker man show you how easy and economical it is to buy and operate 
this excellent processor. Call any Picker office (see ‘phone book) or write 
Picker X-ray Corpor 


"budget?" nrice 





tion, White Plains, New York. 


A. fully-enclosed, island- 
type unit, featuring clean 
lines and with no cum- 
bersome, obstructive 
gear box or protruding 
rear leg. (See photo at 
right.) 


The table top moves 
longitudinally 38 inches 
in either direction — to 
significantly speed and 
facilitate practically 
every type of radio- 
graphic and fluoroscopic 
examination. 


In the tradition of The Emperor, 
Profexray is proud to announce the 


EMPEROB-» 


the first 15? table with longitudinal 
Glide Top (manual or motor driven) 


The Emperor-15 features 
the new Profexray Spot 
Film Device (with Super- 
Boost System), which 
makes the changeover 
from fluoroscopy to spot 
film in 0.3 second — up to 
70% faster than any unit 
now available. This new 
device comes in a number 
of executions, both man- 
ual and automatic. 


Extra conveniences: 
smooth, silent tilting 
mechanism; automatic 
horizontal stop. 
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PROFEXRAY. Incorporated 


1401 North First Avenue 


/ 





(rear view) 





Plus lighter-than-ever 
foot rest; easy access to 
rear; recessed toe room; 
Bucky Slot Enclosure; 
Radiation Shield. 


The Emperor-15 is a 
good, serviceable table, 
with modern radiation 
protection, sensibly 
priced, built for the hard- 
est use in the busiest hos- 
pital or radiologist's 
office. We think you'll 
like it. 





Maywood, Illinois 
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FOR AUTOMATIC ROLLER PROCESSORS 


The introduction of HUNT new All- 
Liquid Type 4 Graph-O-Mat® Developer- 
Replenisher signifies a major advance 
in rapid roller X-Ray processing chem- 
istry. An exclusive patented Hunt 
Developer Activator System* makes 
possible, for the first time, the manu- 
facture of concentrated liquid Graphi- 
done® developers that will reach your 
department factory fresh. Films of 
unusually high quality are obtained 
with this new developer. 


Type 4 Graph-O-Mat is packed in 
light, 10 gallon units. Being all-liquid, 
Graph-O-Mat eliminates dusty, toxic 
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powder components . ./. Graph-O-Mat 
Developer-Replenisher is easily mixed 
with water at room temperature . . . 
and offers fast make-up time — limited 
only by the speed with which you can 
combine the liquids with water. 


Other product advantages for the new 
All-Liquid Type 4 Graph-O-Mat — 


Formulated for use with all brands of 
screen type medical X-Ray film. 


Employs correct balance of anti-fogging 
agents to reduce fog level even at high 
temperature development — 80°F.-85°F. 


Eliminates jams due to swollen or tacky 


PHILIP A. HUNT COMPANY 
Palisades Park, N. J, * Branches in Principal Cities 
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films. Hunt chemistry completely har 
ens emulsion during development. 


Extends usable life of processor | 
keeping machine cleaner. 


Reduces chemical build-up on gea 
and rollers even in hard-water areas 


Type 4 Graph-O-Mat Develope 
Replenisher and Type 4 Graph-O-M 
Fixer are available for immediate d 
livery from your nearest Hunt Branc 
or Sales Office. Additional detailed i 
formation is available by writing : 
X-Ray Sales Division. 


* u. S. PATENT 3038801 











a new look 


in precision optical equipment 
in the X-Ray field... 


AEROJET DELFT CORPORATION is a 
dynamic new company, jointly-owned by 
the Aerojet-General Corporation of Azusa, 
California, and N.V. Optische Industrie “de 
Oude Delft", of Delft, Holland, corporately 
combining more than 40 years of proven 
Capability, reliability, and world leadership 
in the design and manufacture of optical 
and electron-optical systems. 


Activities and personnel of the Old Delft 
Optical Company, Inc. of Hicksville, N. Y. 
have been transferred to the Aerojet Delft 
Corporation. You are cordially invited to 
inquire for further particulars, or to visit 
with us to determine how Aerojet Delft can 


be of service. 


AEROJET DELF 


N 
ENGINEERS HILL, PLAINVIEW, L. 1., NEW YORK * 516 OVerbrook 1-2310 
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SN 
Says Photo-Fluorographic Cameras and Accessories 





CINELIX ... The revolutionary 1214” Image Intensi- 
fier for Television Fluoroscopy and Cine-fluorography. 








ODELCA...the fast, high definition PF Camera. 
70mm for Mass Chest Surveys; 100mm for Hospital 
Admissions, Routine Chest and Functional Diag- 
nostics (up to 6 exposures per second). 
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b) 


SIEMENS 


Exposure Automation 


Automatic processing equipment has eliminated 

practically all darkroom problems. Further simplification and 
greater efficiency of the radiographic procedure 

can only be achieved by advanced generator designs 


such as found in the 


TRIOMAT 


a fully automatic 3-phase diagnostic unit. 






Dimensions 
in inches 
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Further information through your X-Ray Dealer or 


SIEMENS NEW YORK INC., EMPIRE STATE BUILDING, NEW YORK 1, N. Y. 
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.NEO-CHOLEX- 
POWDER 


IMPROVED ORAL 
CHOLECYSTOGOGUE 





NEO-CHOLEX POWDER is a new and improved dry-state, oral 
fat preparation affording vigorous and prompt cholecystokinetic 
response in the normally functioning gallbladder. 


NEO-CHOLEX POWDER is completely stable, making possible 
adequate and prolonged storage of supplies, thus eliminating 
earlier problems of separation tendency and replacement nui- 
sance inherent with emulsion type products. 

A further feature of the new product is the provision of dis- 


posable drinking cups for greater convenience in preparation of 
the mixture and administration. 


NEO-CHOLEX POWDER is a palatable, freely dispersing for- 
mulation, highly miscible in water, containing hydrogenated 
vegetable fats, milk eo lecithin, cocoa and sugar. 


BELL-CRAIG, INC. - 270 Lafayette St. « New York 12, N. Y. 
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A CRITICAL ANALYSIS OF CURRENT THERAPY OF 
CARCINOMA OF THE OVARY* 


INTRODUCTION TO SYMPOSIUM 


By PHILIP RUBIN, M.D.f 


ROCHESTER, NEW YORK 


NY serious attempt to critically analyze 
the reports in the literature on the 
treatment of ovarian carcinoma is fraught 
with difficulty. Claims and counterclaims 
have appeared for virtually three decades 
regarding the value of surgery and radiation 
therapy. The flagrant lack of uniformity in 
reporting data is a major dilemma which 
has made cross-comparison of results im- 
possible. 

The survival figures following all modes 
of treatment in ovarian tumors are dis- 
couragingly low as compared to other 
gynecologic neoplasms. In carcinoma of the 


cervix and uterus, the improved methods of 


detection and diagnosis coupled with refine- 
ments in therapy techniques have led to 
better results. In the literature of ovarian 
cancer, a note of optimism is rarely 
sounded and is lost in the symphony of re- 
corded pessimism. This has led to therapeu- 
-zic policies of indifference and nihilism by 
some. On the other hand, the search for 


different approaches may lead to the indis- 
criminate use of newer measures without 
insight as to the limitations of the modality. 
A review of 25 prominent reports appear- 
ing in the last two decades and dealing with 
the subject under discussion shows that 
conclusions often lack the support of sta- 
tistical corroboration. In setting minimum 
criteria to evaluate certain specific points, 
a tabulation of vital information is given in 
Table 1. The score to essential questions is a 
simple but striking critique of what has 
been published (Table 11). 
Regarding the Type and 
Treatment. In evaluating the efficacy of a 
type of treatment, it is necessary to know 
what was done. Although most articles 
mention the type of surgery preferred, all 
details apply to early cases where a hyster- 
ectomy is possible. Few mention what is 
recommended for situations in which neo- 
plasms are inoperable although scored as 
adequate in the table. Mention of omentec- 


* Presented at the Forty-third Annual Meeting of the American Radium Society, Colorado Springs, Colorado, May 11-13, 1961. 
t Chief, Division of Radiation Therapy and R adioisotopes, University of Rochester Medical Center, Strong Memorial Hospital, 
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tomy is quite sporadic. Only 60 per cent of 
the articles give enough pertinent data to 
determine the radiation therapy factors 
used. By present standards the tumor 
dosage would be regarded as inadequate in 
the majority of references. Again the de- 
tails are broad and vague and cannot apply 
to the entire experience in different stages 
of presentation. 

Regarding the Basis of Case Selection. 
There is no truly randomized study by 
which to compare surgery versus surgery 
and postoperative irradiation in the litera- 
ture. In approximately one-third of the 
serles, all cases were treated postopera- 
tively with irradiation with the occasional 
exception of Stage 1 patients by a few 
authors. The largest part of the literature 
indicates that the decision was based on the 
personal opinion of the staff members who 
in earlier stages would tend to select the 
more unfavorable cases by virtue of history 
and histology for irradiation. The reverse 
appears to be true of the more advanced 
cases where extremely debilitated patients 
seldom received irradiation. 

Regarding the Reporting of Survival Fig- 
ures. In at least 80 per cent of the reports 
survival is related to anatomic staging and 
in 64 per cent to histologic type. The im- 
portance of histologic grade has received 
increasing recognition as a prognosticator 
of response and survival in current reviews. 
Few attempts at offering a more informa- 
tive type of dual classification incorporat- 
ing histologic type and grade as well as 
anatomic stage are available. 

Regarding the Comparative Evaluation of 
Therapy. Over-all survival figures related 
to surgery versus surgery and postoperative 
irradiation are available in 72 per cent of 
the reports. To rule out selection of cases, 
pathologic distribution patterns must be 
identified. Thus a comparable number of 
Stage 11 or 11 patients can be listed under 
two different therapy methods but weight- 
ing by virtue of the histology must be con- 
sidered. The method of treatment, be it 
surgery alone or surgery and irradiation, 
may reflect the selection of cases rather 
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TABLE II 


CRITIQUE OF LITERATURE ON THERAPY 
OF OVARIAN CANCER 








1. Is the description of therapy adequate to deter- 
mine what was done? 
Surgery 23/25 92% 
Irradiation 15/25 60% 

. Are the criteria for case selection presented? 
Unselected o/o o% 
Majority irradiated 9/25 36% 
No criteria offered 16/25 64% 

. How are survival figures presented? 


t3 


C3 


By anatomic stage 20/25 80% 
By histologic type 16/25 64% 
By histologic grade 6/25 24% 
By dual classification 5/25 20% 


4. Is the comparative evaluation of therapy tabu- 
lated? 

Surgery versus surgery and 

postoperative irradiation 


The above by dual classifi- 


cation 


18/25 72% 


12% 


3/25 


2 70 

t. How many series are statistically significant? 
Significant 4/25 16% 
Not significant 17/25 68% 
Inadequate data to evaluate 4/25 16% 





than the superiority or inadequacy of the 
procedure. 

Regarding Statistical Validity of Series. 
For the most part the articles reviewed 
gave little statistical evidence either for or 
against the use of irradiation in the treat- 
ment of ovarian cancer. In several cases the 
authors precipitously reported results as 
meaningful where the results were not 
significant statistically. By significant, we 
mean a difference at the 5 per cent level if 
our statistical model accurately represents 
the clinical situation; a difference as large 
as this would be expected only once in 
twenty independent trials. 

Only four series met this test of signifi- 
cance and have a P 2.05 or less. Most of 
these represent a broad comparison of pa- 
tients treated with and without irradiation 
but lacking qualification as to stage and 
histology. Interestingly, all showed that the 
addition of irradiation yielded superior re- 
sults. 

The most important point to remember, 
however, is that in order to validly measure 
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the effectiveness of treatments there should 
be an element of random assignment of the 
treatments.*** [n any statistical analysis, 
It is assumed that there is such an element 
or else the data act as if there were such an 
element. In 100 per cent of all the available 
data published there is no way of knowing 
(outside of subjective assessment by a 
physician) how an individual was assigned 
to one treatment group or another. There is 
thus no way of deciding whether or not the 
data act like data from a randomized ex- 
periment. 

The symposium has been organized to 
define and clarify the issues of controversy 
in regard to past treatment methods em- 
ployed in ovarian cancer. In particular, the 
following problems will be considered: 

What are the pathologic features of cer- 
tain Ovarian carcinomas? 

Is surgery alone adequate? 

Has postoperative irradiation proven it- 
self? 

Is preservation of the uterus worthwhile? 


PRESENTATION OF DATA 


As with other neoplasms, a classification 
of this cancer is necessary to allow for a 
framework from which to present data and 
to amplify the philosophy of management. 
In the majority of reports the anatomic 
staging of carcinoma of the ovary has been 
stressed as the most significant factor in 
prognosis and the results have been pre- 
sented in a fashion similar to that in car- 
cinoma of the cervix cases. Although a few 
authors have felt that the histology of the 
tumor is of little value in prognosis, recent 
reports have emphasized the importance of 
histologic typing and grading. One of the 
main inadequacies of past reporting can be 
overcome by employing a dual classification 
based on the anatomic extent of involve- 
ment and the Azstologic type and grade of 
the tumor. 


ANATOMIC STAGING 


The anatomic staging offered in the lit- 
erature has never been purely clinical as in 
cases of cervical carcinoma. No author had 
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advocated a staging of disease prior to 
surgery. This would seem to be rather 
academic. In virtually all instances the 
necessity to establish a diagnosis has led to 
laparotomy and surgical exploration with 
the exception of Stage 1v neoplasms diag- 
nosed via paracentesis. The central theme 
upon which staging has evolved is in regard 
to the operability and resectability of the 
carcinoma. The accuracy in surgical staging 
is essential to outlining a therapeutic plan. 
The need for a radiotherapeutic postsur- 
gical anatomic staging has been suggested 
by Murphy.” The reason offered is that 
many radiotherapists receive patients with 
poor operative records. Although this has 
some merit, it rarely is necessary where 
cooperation between the gynecologist and 
radiotherapist is good. The difficultv in 
distinguishing tumor from postoperative 
induration is also fraught with consider- 
able error. 

Most of the recent investigators refer to 
or have altered the classifications of Walter 
et al.," Helsel,!®> Heyman, Munnell and 
Taylor, and Latour and Davis? AL 
though differences exist, it is more common 
to find areas of agreement amongst these 
authors. The anatomic staging offered 
herein is a modification and a combination 
of these systems (Table 111). 


TABLE III 


ANATOMIC CLASSIFICATION OF OVARIAN CANCERS 








I. Tumor limited to ovary grossly, completely re- 
moved surgically, no evidence of microinvasion 


II. Tumor showing break through capsule, ex- 
crescences, infiltrated adhesions, grossly re. 
moved surgically, evidence of microinvasion of 
capsule, lymphatics, and blood vessels 

II S. Ruptured capsule or cyst with spillage of fluid 

III. Tumor infiltrates other pelvic viscera as fal- 
lopian tubes, uterus, other ovary, bladder, 
rectum, sigmoid, pelvic peritoneum, grossly 
limited to pelvis, surgically not completely re- 
moved 


IV. Tumor has metastasized beyond pelvis 
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HISTOLOGIC CLASSIFICATION 


The value of a histologic classification of 


ovarian neoplasms has resulted in a spec- 
trum of recorded opinion. There are those 
on one side of the spectrum who feel that 
histologic typing is of no importance in 
prognosis or radioresponsiveness of the 
tumor. Approximately, one-third of the 
papers reviewed®!4—!7.20.45 did not present 
data in regard to influence of histologic type 
and the outcome of the patient. The grading 
of the carcinoma 1s even more frequently 
de-emphasized. There are those on the 
other end of the spectrum who feel that the 
ultimate prognosis and understanding in 
the handling of patients with ovarian can- 
cer is by a thorough analysis of the histo- 
pathologic types. Meigs,? Allan and Her- 
tig,! Wheelock eż al., and Kottmeier? have 
rated this factor as more important than 
anatomic staging. 

The majority of writers in the past dec- 
ade have considered both histology and 
anatomic extent although a dual classifica- 
tion of data presentation has been infre- 
quent. 

From the point of view of the practi- 
tioner, the classification must follow clinical 
experience to be of value. Admittedly, 
classifications based on embryogenesis and 
histogenesis are detailed and inclusive. 
Many pathologists are fascinated by the 
variety of neoplasms from the morphologic 
and endocrinologic aspects. Comprehensive 
listings of all tumor types do not allow, 
however, for practical numbers in each 
category to compare methods of treatment. 
Since the majority of cases, 80 per cent or 
more, are cystic or solid adenocarcinomas, 
these types have figured most prominently 
in clinical reports and have accordingly 
been emphasized in the classification to be 
offered (Table 1v). 

One major issue of controversy is the dis- 
tinction between the borderline and low 
grade carcinomas. Borderline carcinomas 
are only included when obviously clinically 
malignant in Stages 111 and 1v. An attempt 
at utilizing DNA content of malignant cells 
by a cytophotometric determination in 
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TABLE IV 


HISTOLOGIC CLASSIFICATION OF OVARIAN CANCERS 











A. Well differentiated cystadenocarcinoma, 
and/or mucinous* 


serous 

B. Poorly differentiated cystadenocarcinoma, serous 
and/or mucinous 

C. Solid adenocarcinoma 

D. Endometrial type of adenocarcinoma. 


E. Special tumors: Granulosa cell carcinoma, dys- 
germinoma, arrhenoblastoma, etc. 





* Includes borderline carcinomas. 


Feulgen-stained preparations seems prom- 
ising in this regard.? Kottmeier? has cham- 
pioned the importance of stromal invasion 
in his grouping of tumors rather than the 
histologic features of malignancy as poly- 
morphia, atypia or mitosis of cells as a key 
factor in determining survival. By contrast, 
in recent articles Munnell and Taylor,*? 
Kent and McKay,” and Turner, ReMine 
and Dockerty? have shown the value of 
epithelial grading of cystadenocarcinomas 
in affecting prognosis. Kottmeier?? has 
observed that there is a parallel between 
his histologic classification and the classi- 
fication of Tavlor, suggesting a relationship 
between stromal invasion and epithelial 
atvpia. The histologic classification. pro- 
posed is a composite, therefore, of type 
and grade. 

Although the grouping together of serous 
and mucinous cystadenocarcinoma may 
be viewed as ill advised, it has recently 
been felt that this 1s more valid than 
separating them. Kottmeler" has been a 
chief advocate of this approach. Recent 
pathologic literature shows that the mucin- 
ous material in ovarian carcinoma is true 
mucin and the term “‘pseudomucin’’is there- 
fore not used. Numerous series indicate 
that mucinous carcinomas have a more 
favorable outcome than serous tumors. In 
this regard, it should be mentioned that 
mucinous epithelium is not as inclined to 
malignant transformation as serous epi- 
thelium; 7.¢., 30 to 40 per cent of serous 
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‘tc, 1. Various types of ovarian carcinoma according to histologic classification. Magnifications are 120 X. 
(4) Well differentiated serous cystadenocarcinoma, Grade 1, without evidence of stromal invasion. Type A. 
(5) Moderately differentiated mucinous cystadenocarcinoma, Grade 2, without stromal invasion. Type B. 
(C) Moderately differentiated serous cystadenocarcinoma, Grade 2, without stromal invasion. Type B. 
(D) Poorly differentiated solid adenocarcinoma with stromal invasion. Type C. (E) Adenoacanthomatous 
carcinoma probably arising in endometriosis. Type D. (F) Dysgerminoma showing typical clear cell 
appearance arranged in cords. Type E. (Courtesy Dr. Roger Terry.) 


cystadenomas are carcinomatous às com- 
pared to Io to I5 per cent of mucinous 
cysts. When each histologic type is graded, 
It is apparent that serous cystadenocarci- 
nomas are much more frequently found to 
be less differentiated. For example, Kent 


and McKav? have shown that 54 per cent 
of mucinous lesions are Stage 1 carcinomas 
whereas only 27 per cent of serous and 23 per 
cent of solid tumors are in this stage. By the 
same token, only 7.1 per cent of mucinous 
carcinomas are Grade 3 in appearance mi- 
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TABLE V 


OVARIAN CARCINOMA 


University of Rochester Medical Center 1931-1955 
Absolute 4 Year Survival According to Dual Classification 




















A B G D E Total 
: 6/9 2/3 o/1 4/4 6/6 18/3 23 G 8%) 
H 4/5 4/6 0/4 5/5 3/4 16/24 (67%) 
I 3/3 1/2 2/5 3/3 0/0 9/13 (69% 
IV 4/5 2/40 3/20 0/9 0/3 9/86 (10% 
Total 17/22 9/15 5/30 12/2 I 9/12 2/145 (36%) 
(77%) (18%) (16%) (57%) (43% 70) 
croscopically as compared to 31 per cent of ADDENDUM 


serous tumors and 76 per cent for solid can- 
cers. The prognosis appears to be similar 
for serous and mucinous carcinomas of 
similar grades. To emphasize the impor- 
tance of grading, the serous and mucinous 
cancers are combined but separated by the 
degree of cellular differentiation. 

Histologic Class A lesions are the well 
differentiated cystadenocarcinomas which 
include the borderline carcinomas (Tavlor's 
borderline, Kottmeier’s Class 1) and well 
differentiated papillary carcinomas (Tay- 
lor’s Grade 1, Kottmeier’s Class 11). In 
histolgic Class B are the poorly differenti- 
ated cystadenocarcinomas which include 
medium grade papillary cvstadenocarci- 
nomas (Taylor’s Grade 2, Kottmeier’s Class 
u=) and high grade types (Taylor's ; Grade 
3, Kottmeier’s Class 111). It is hoped that 
this simpler division will find wider accept- 
ance amongst authors. 

In conclusion, a table showing results fol- 
lowing surgery and/or irradiation is pre- 
sented to illustrate the desirable manner in 
which survival can best be analyzed (Table 


v). 


Radiation Therapy Department 
University of Rochester Medical Center 
Strong Memorial Hospital 

Rochester, New York 


Note: The bibliography is appended to the article 
titled “Has postoperative irradiation proved it- 
self?" by P. Rubin, M.D., Capt. J. W. Grise, 
USAF MC, and R. Terry, M.D. See pages 849- 
866. 


The Cancer Committee?? of the Inter- 
national Federation of Gynecologists and 
Obstetricians has attempted to standardize 
the classification of malignant ovarian neo- 
plasms so that therapeutic reports through- 
out the world may be accurately compared. 
It has met at the Radiumhemmet, Stock- 
holm, from August 24-26, 1961. The Con- 
ference considered in detail onlv the classi- 
fication of neoplasms related to germinal 
epithelium since they include the vast ma- 
joritv of all ovarian cancers. 

The Conference recommends that the 
common, epithelial tumors of the ovary be 
classified in the manner listed below. 

Since good illustrations make definitions 
and descriptions of a tumor type more 
easily understood, the Conference decided 
to provide representative illustrations. The 
numbers in parenthesis in the classification 
which follows refer to figures published in 
"Tumors of the Ovary and Fallopian 
Tube" by Hertig, A. T., and Gore, H. (At- 
las of Tumor Pathology, Section IA, 
Fascicle 33, Tumors of die Female Sex 
Organ, Part 3, Armed Forces Institute of 
Pathology, Washington, D. C., 1961). 


1. Serous cystomas 


(a) Serous papillary cystadenoma, be- 
nign (Fig. 69 and 71) 

(b) Proliferating serous papillary cyst- 
adenoma without stromal invasion (pos- 
sibly malignant) (Fig. 72 and 75) 
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(c) Serous  cystadenocarcinoma, all 
grades (Fig. 78 and 81) 


2. Muctnous cystomas 


(a) Mucinous cystadenoma, benign (Fig. 
87 and 9o) 

(b) Proliferating mucinous cystadenoma 
without stromal invasion (possibly malig- 
nant) (Fig 91 and 92) 

(c) Mucinous cystadenocarcinoma, all 
grades (Fig. 93 and 95) 


3. Endometrioid tumors 


(b) Proliferating endometrioid adenoma 
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and cystadenoma (possibly malignant) 
(Fig. 102) 

(c) Endometrioid adenocarcinoma, all 
grades (Fig. 77 and 105) 


4. Undifferentiated carcinoma (cell- type 


unknown) 


* The existence of a blank space after 
(3a) is due to the fact that there is as yet no 
agreement as to whether some cases of 
ovarian endometriosis may properly be 
classed as true tumors or all must be re- 
garded as simply displaced or ectopic endo- 
metrium. 
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PATHOLOGIC FEATURES OF CERTAIN 
OVARIAN CARCINOMAS* 


By MALCOLM B. DOCKERTY, M.D. 
Section of Surgical Pathology, Mayo Clinic and Mayo Foundation 
ROCHESTER, MINNESOTA 


IGHTY per cent of ovarian tumors are 

cvstic, and most of these are benign. 
Twenty per cent are basically solid, and 
most of these are malignant. Ninety-six per 
cent of ovarian growths affecting women 
who are less than thirty vears of age are 
benign, whereas 66 per cent of those found 
in women more than sixty years of age are 
malignant. Ten per cent of ovarian cancers 
are metastatic. These are often bilateral, 
but by no means alwavs solid. Even experts 
may mistake metastatic for primary ovar- 
ian neoplasms. 

Five per cent of ovarian cancers function 
physiologically and cause endocrine symp- 
toms which may suggest the diagnosis. The 
remainder are asymptomatic in the early 
stages. All too often, therefore, the first 
manifestations are those of advanced dis- 
ease, such as abdominal enlargement, which 
may be caused by peritoneal involvement 
with ascites or by carcinoma confined to 
the interior of an enlarging ovarian cvst. 

Delay in diagnosis is the main reason for 
the gloomy prognosis in cancer of the ovary. 
Frequent pelvic examinations have been 
proposed to achieve early diagnosis, but 
improvement on this basis has not been ob- 
tained. Perhaps physicians have not vet 
learned the importance of investigating 
small masses in the pelvic adnexa. 

Delaved treatment is another reason for 
the poor prognosis. Clinicians should con- 
sider malignant, until proved otherwise, 
every adnexal mass in a woman more than 
35 years old. Doctors and patients share 
responsibility for delayed treatment. 

The third reason for the poor prognosis 
concerns failure to recognize cancer at 
laparotomy. Reports on sizable series of 
patients with ovarian cancer rarely indi- 


cate that more than 30 per cent of patients 
undergoing laparotomy had a cancer opera- 
tion. The diagnosis of malignancy too often 
comes as a surprise and the surgeon is reluc- 
tant to go back and clean out the pelvis. 
The series of cases reported in this paper 
differ from others in that all patients were 
well enough to travel, but another differ- 
ence Is that, in these patients, cancer was 
diagnosed microscopically, typed, and 
graded within minutes of the time the sur- 
geon opened the abdomen. In a number of 
instances examination of fresh frozen sec- 
tions saved the patient a good deal more 
than the inconvenience of a second laparot- 
omy. 

Criteria for determining prognosis after 
the diagnosis has been made include the 
anatomic stage, the microscopic grade, and 
the type of cancer. 


MATERIALS AND METHODS 


This study includes 172 consecutive pa- 
tients with ovarian cancer seen at the Mayo 
Clinic over a 5 year period.! Since there 
were 5 operative deaths and 3 patients were 
lost to follow-up, survival percentages re- 
late to only 164. All patients seen were in- 
cluded except (1) those with metastasis, (2) 
those with functioning tumors, and (3) 
those whose cancers had been first treated 
elsewhere. We did include 26 patients who 
had been operated on elsewhere for non- 
malignant pelvic conditions, the operation 
consisting of hvsterectomy with preserva- 
tion of the ovaries in 14. 

Primary. treatment for the 172 patients 
was surgical, and a specimen for frozen sec- 
tion studv was taken in each instance. 
Ninety-five patients had postoperative 
irradiation. 


* Presented at the Forty-third Annual Meeting of the American Radium Society, Colorado Springs, Colorado, May 11-13, 1961. 
Part of the Symposium: A critical analysis of current therapy of carcinoma of the ovary. 
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lic. 1. Papillary adenocarcinoma, Grade 1 (Type A) with psammoma bodies. Many pathologists errone- 
ously classify this as a borderline lesion. Axillary metastasis developed in the patient from whom this 
specimen was taken 42 years following removal of the bilateral primary ovarian growths (hematoxylin 


and eosin; X 100). 


Gross Typing. Our method of expressing 
the extent of ovarian cancer was as follows: 
In Stage 1, cancer is confined to one ovary. 
Solid as well as cystic lesions are included. 
In Stage 11, superficial excrescences are 
present or a malignant cyst has been rup- 
tured. All gross cancer is removable, but 
microscopic seeding is probably present. Bi- 
lateral ovarian involvement has been placed 
in this category; however, it is believed that 
bilateral encapsulated ovarian cancers be- 
long in Stage 1. In Stage im pelvic peri- 
toneal implantation is obvious, or the 
tumor is adherent to structures in the pel- 
vis. [n Stage 1v omental caking and other 
evidence of extrapelvic spread are present. 

Grading. Grading 1s a microscopic prop- 
osition and in the Broders method, which 
is employed at the clinic, it is conducted 
without reference to the gross extent of the 
lesions or to the specified type of cancer. 
The four grades are illustrated in Figures 1 
through 4. 

Tumor “Species.” In addition to gross 
typing and microscopic grading, attention 
must be directed toward the identification 
of various species in the ovarian tumor 
tamily. This is so because differences in be- 
havior of the various species influence the 


prognosis. Eight species which fit into the 
classification proposed by others are as fol- 
lows: (1) serous cystadenocarcinomas are 
characterized by three features—a basically 
cystic nature, the presence of internal or 
external papillary fronds, and a usually low 
microscopic grade; (2) mucinous cystadeno- 
carcinomas are predominantly cystic and 
usually bilateral, and they generally have a 
low microscopic grade. Intracystic papil- 
lary fronding may be present. (These first 
two species correspond with lesions some- 
times categorized as Type A); (3) seroana- 
plastic adenocarcinomas are frequently bi- 
lateral and are predominantly solid. This 
tumor has been regarded by some as a 
highly malignant variant of serous cystad- 
enocarcinoma; however, origin from cyst- 
adenoma can rarely be traced. Account- 
ing for more than 20 per cent of primary 
ovarian cancers, this species is responsible 
for many of the extensive inoperable ovar- 
ian growths. (My category of seroanaplastic 
carcinoma combines Types B and C, cate- 
gories sometimes used by others); (4) 
endometriallike adenocarcinomas (Type 
D), including about 10 per cent of ovarian 
tumors, comprise malignant endometrio- 
mas, adenoacanthomas, and other nonpap- 
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Fic. 2. Papillary adenocarcinoma, Grade 2 (Type A) mucous type. There is reasonably good glandular 
formation, and the cells for the most part are moderately well differentiated (hematoxylin and eosin; 


x 80). 


illary growths with strong microscopic re- 
semblances to cancer of the endometrium. 
Indeed, in many instances there 1s simul- 
taneous involvement of the endometrium 
by a similar type of tumor. The grade of 
malignancy is ordinarily low; (5) special 
tumors (Type E) include malignant tera- 
tomas, mesonephromas, hypernephroid tu- 
mors, and mixed serous and mucinous ade- 


nocarcinomas which account for small num- 
bers of ovarian tumors. 


RESULTS 

The £ year survival rates of the traced 
patients according to the stage of the 
lesions were 92.1 per cent (35) of the 38 
traced patients with Stage r, 88.2 per cent 
(30) of the 34 traced patients with Stage 11, 





Fic. 5. Adenocarcinoma, Grade 3 (Type C). Formation of glandular spaces is still discernible, but the 
constituent cells exhibit some macronucleoli and other features of anaplasia (hematoxylin and eosin; 


X170). 
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Fic, 4. Solid adenocarcinoma, Grade 4 (Type C). Cell cording rather than glandular formation characterizes 
this growth. Variations in size of cells and staining are apparent. A pathologic mitotic figure is just below 
and to the left of center (hematoxylin and eosin; X 170). 


44.0 per cent (22) of the 5o patients with 
Stage IIl, and 4.8 per cent (2) of the 42 
patients with Stage rv lesions. While the 
need for earlier diagnosis is stronglv re- 
flected, justification of a radical approach 
in Stage 111 lesions is evident. The salvage 
of almost § per cent of patients with irre- 
movable growths must be attributable to a 
favorable response to irradiation. 

According to grade of malignancy, the 
5 year survival rates of the traced patients 
were 82.8 per cent (53) of 64 patients with 
Grade 1, 57.9 per cent (22) of 38 with Grade 
2, and 22.6 per cent (14) of 62 with Grade 3 
and 4 lesions. In Grade 3 or 4 tumors there 
was good clinical correlation with rapid 
growth and extension. Mucous and endo- 
metrial types tended to displav low-grade 
lesions, while a high proportion of terato- 
carcinomas and anaplastic adenocarcino- 
mas were of Grades 3 and 4. 

Table 1 shows survival data on the pa- 
tients according to the tumor species or 
pathologic type. Serous cystadenocarcino- 
mas at times gave evidence of origin from 
their benign counterpart. Psammoma 
bodies were helpfully present in half of the 
cases. The incidence of this type was 45 per 
cent. [n 10 per cent of our patients with 


mucinous cvstadenocarcinoma, rupture of 
the tumor with spillage occurred, produc- 
ing jelly-belly. The incidence of this ty pe of 
tumor was I2 per cent. The lesions were al- 
most universally of low grade, microscopi- 
callv. 

Five year survival rates of traced pa- 
tients according to the method of treatment 
were 64.8 per cent (46) of 71 receiving 
surgical treatment only and 46.2 per cent 
(43) of 93 receiving irradiation postopera- 
tively. 


SUMMARY 


To indicate that survival of patients with 
primary carcinoma of the ovary may be im- 
proved by early diagnosis, early and ade- 
quate treatment, and frozen section biopsy 
during the initial operation, the records of 
172 consecutive patients without metas- 
tasis, functioning tumors, or a history of 
prior cancer treatment were reviewed. In 
each instance radical operation was made 
possible by examination of fresh frozen 
sections. More than half of the patients re- 
ceived supplementary irradiation. An oper- 
ative mortality rate of less than 3 per cent 
and a § year survival rate of 54.3 per cent 
were achieved. 
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TABLE [I 


FIVE-YEAR SURVIVAL RATES BY PATHOLOGIC TYPE 




















Lived 5 Years or More 























No. of 
Patients after Operation* 
Lesion E 
Total Traced No. Per cent 

Cystadenocarcinoma 

Papillary serous type 75 73 45 61.6 

Mucous type 21 20 13 65.0 

Mixed serous and mucinous type 4 4 4 T 
Adenocarcinoma 

Seroanaplastic type 34. 3 6 17.6 

Endometrial type 19 19 13 68.4 

Mesonephroma type 8 8 4 T 
Teratoma associated with carcinoma 3 3 I T 
Hypernephroid type 3 3 3 T 

Total 167 164 89 54.3 


* Based on traced patients. Inquiry as of January 1, 1956. Hospital deaths excluded in calculation of survival rates. 


T Group too small to be statistically significant. 


Since survival also varies with the gross 
stage of tumor development, the micro- 
scopic grade of the tumor, and the tumor 
species or type, consideration was given to 
each of these factors. Ninety-two per cent 
of 38 patients with Stage 1 tumors but only 5 
per cent of 42 with Stage 1v tumors sur- 
vived 5 years. Eighty-three per cent of 64 
patients with Grade 1 tumors but only 23 
per cent of 62 patients with Grade 3 or 4 
tumors survived 5 years. More than 60 per 
cent of 112 traced patients with cystadeno- 


carcinoma or endometrial type of carci- 
noma and less than 18 per cent of 34 traced 
patients with seroanaplastic adenocarci- 
noma survived § years. 

The Mayo Clinic 

Rochester, Minnesota 
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IS SURGERY ALONE ADEQUATE?r* 


By E. STEWART TAYLOR, M.D., and FREDERICK J. FOX, Jr., M.D. 
DENVER, COLORADO 


T Department of Obstetrics and 
Gynecology of the University of Colo- 
rado has depended on surgery as the main 
form of treatment for ovarian malignan- 
cies, but postoperative radiation therapy 
has been an important adjunct. However, 
in reviewing our survival results, it is 
believed that irradiation, including deep 
roentgen-ray and/or radioactive gold ther- 
apy, has only slightly improved the end 
results. Surgery consists of total abdominal 
hysterectomy and bilateral salpingo-oopho- 
rectomy, sometimes with omentectomy. If 
the patient is inoperable, the lesion is 
biopsied, the abdomen closed, irradiated, 
and then reoperation is performed later if 
feasible. 


MATERIAL 


We have reviewed our experience with 
122 patients with ovarian malignancies 
seen between July 1, 1946, and December 
31, 1960. This is our entire group of malig- 
nancies of the ovary. Table 1 shows the 
anatomic and histologic grouping of all 
cases and the survival rates for each group. 
Some were treated 15 years ago, some only 


12 months ago. Some were so far advanced 
on admission that no treatment whatso- 
ever was administered. It is important, 
however, we think, to include all patients 
presenting to an institution with a particu- 
lar disease in evaluating the end results and 
not just those chosen for therapy. 

Of the 122 patients with ovarian malig- 
nancies, 44 of the group or 36 per cent are 
alive and well without evidence of recur- 
rent or existent disease at this time. It is 
estimated that 7 of the 44 surviving pa- 
tients will have recurrent disease within the 
next 4 years. These patients have been 
recently diagnosed as Stage 1v cases. This 
will reduce our cure rate from 36 to 30 per 
cent. 

Over one-half or 23 of the living 44 pa- 
tients are in the Stage 1 anatomic class; A, 
B, and E histologic types. It is conceivable 
that none of these 23 patients needed post- 
operative irradiation although g of the 23 
received it. The results represent 100 per 
cent survival in Stage 1 cases. Thirteen of 
18 (72 per cent) in Stage r1 cases are alive 
and well; 9 of the 13 had postoperative ir- 
radiation. Perhaps some would have lived 


TaszLEI 


TOTAL NUMBER OF CASES AND SURVIVORS IN EACH GROUP OF OVARIAN CARCINOMAS 





C 


Histologic Type 


Total 




















* Presented at the Forty-third Annual Meeting of the American Radium Society, Colorado Springs, Colorado, May 11—13, 1961. 
Part of the Symposium: A critical analysis of current therapy of carcinoma of the ovary. 
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without benefit of irradiation since the 
surgeons felt that all of the tumor had been 
excised by primary surgery. The one pa- 
tient with solid adenocarcinoma listed 
under Stage 11 C, however, is probably alive 
because of deep roentgen-ray therapy. This 
patient had to be reoperated on because of 
recurrent ovarian cancer. The second opera- 
tion was followed by radiation therapy and 
now, 7 years post therapy, she is without 
evidence of recurrence. There are no survi- 
vors among our 4 patients in the Stage ri 
group. Irradiation was of no benefit in these 
cases. Eight of 77 patients in Stage Iv are 
presently alive and well, but in 7 of the 8 
cases § years have not elapsed since treat- 
ment. There are only 2 patients in the 
entire series of 122 in whom there is evi- 
dence that postoperative radiation therapy 
is the reason for survival. There may be 
several others in whom irradiation was a 
deciding factor, but this 1s not possible to 
determine. 


DISCUSSION 


Before it can be stated whether surgery 
alone is adequate, one must define what 
adequate surgery 1s. In general, total ab- 
dominal hysterectomy, extra-fascial type, 
with bilateral salpingo-oophorectomy is the 
tvpe of surgical procedure that should be 
used for the treatment of ovarian cancer. 
There are a few exceptions in Stage 1, Type 
E cases that should be mentioned. The 
voung patient with a granulosa cell tumor, 
thecoma, luteoma, or dvsgerminoma need 
not have a total hysterectomy and bilateral 
salpingo-oophorectom y as part of treat- 
ment if the tumor is confined to an ovary 
and has not broken through the tumor 
capsule. In such a patient removal of the 
tube and ovary on the diseased side is ade- 
quate surgical treatment. All other patients 
with Stage 1 carcinoma of the ovary should 
have a total abdominal hysterectomy and 
bilateral salpingo-oophorectomy, as should 
all patients with Stage 11 and mı disease. 
Omentectomy has a debatable value and 
has not been used consistently in our series 
as part of the primary surgical treatment 
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Tase II 


PERCENTAGE SURVIVAL OF PATIENTS IN EACH GROUP 











Anatomic Stage 


I II III IV 


wA 07 
/ 2 F h O 


Histologic Type 


A B C D E 
my OF n -507 C T =07 
4/70 2 / /O 6 To No 67 70 
Cases 


Total 36% 








of ovarian cancer. 

The surgery performed for Stage Iv pa- 
tients is a matter of judgement. Some 
Stage IV patients are inoperable; other 
Stage IV patients can only be identified as 
Stage Iv cases after the abdomen has been 
entered. Under these circumstances it may 
be best to biopsy the lesion and then close 
the abdomen. Such a patient should prob- 
ably be referred for external radiation 
therapy or chemotherapy. If either form of 
treatment is beneficial, a later operation 
may be contemplated to remove as much 
of the primary lesion as possible, as well as 
the uterus, cervix, and the other tube and 
ovary. Many Stage Iv patients are beyond 
the help of surgery or radiation therapy 
when first seen. 

The reason that the uterus, tubes, and 
ovaries must be removed in the manage- 
ment of Stage 1, Type A, B, C, and D, and 
Stage 11 and m cases is that metastases to 
the opposite ovary occur in I4 to 25 per 
cent of these ovarian cancers. The endo- 
metrium and tubes are involved in 8 to 15 
per cent of all Stage 1, 11, and 111 cases, ex- 
cepting Stage r, E. There is no place for sub- 
total hysterectomy in the surgical treat- 
ment and there is no advantage in leaving 
the uterus behind for possible radium 
application later. 

Prophylactic oophorectomy is not per- 
formed in our institution. The ovaries serve 
a valuable function even after menstrua- 
tion halts normally and ovarian cancer is a 
very rare disease. If the ovaries are normal, 
they are not removed unless the patient has 
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ovarian cancer on the opposite side (other 
than Stage r, E) or unless metastatic breast 
cancer is being treated. 

When operable clinical recurrence 1s sus- 
pected, a second operation is carried out in 
selected patients. This has been beneficial 
in isolated cases. 


CONCLUSIONS 


I. Surgery consisting of total abdominal 
hysterectomy and bilateral salpingo-oopho- 
rectomy is the primary treatment of choice 
for patients with Stage 1 disease. 

2. If the tumor has spread beyond the 
inner capsule of one ovary, 7.e., Stage I1, 
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III, Or IV, postoperative radiation therapy, 
preferablv with deep roentgen-ravs, should 
be administered. It is difficult to determine 
whether this markedly improves survival 
rates; however, favorable results with 
several isolated patients who had advanced 
ovarian lesions and received irradiation in- 
dicate that deep roentgen therapy following 
primary surgery should be used for patients 
who are in Stage 11, 11, and Iv. 


E. Stewart Taylor, M.D. 

Department of Obstetrics and Gynecology 
University of Colorado 

4200 East Ninth Street 

Denver 20, Colorado 
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HAS POSTOPERATIVE IRRADIATION 
PROVED- ITSELFr* 


B» PHILIP RUBIN, M.D.,f CAPT. 


JERRY W: GRISE, USAF MC, ft 


and ROGER TERRY, M.D.$ 


ROCHESTER, NEW YORK 


ARCINOMA of the ovary is a complex 
disease process. It is a malignant 
growth of insidious onset, late diagnosis 
and grave prognosis. Most patients die of 
their disease despite the rapid advances in 
surgical and radiotherapeutic techniques. 
It is little wonder that the value of any 
procedure remains in doubt. Despite the 
cataloguing of thousands of cases in the 
literature, the capability of postoperative 
irradiation to ablate and cure residual 
ovarian carcinoma is an unsettled issue. 
Although most authors have a favorable 
attitude toward radiotherapy as a useful 
adjuvant to surgerv, the divergent point of 
view has its proponents. Meigs,” Mont- 
gomerv,? and Munnell and Tavlor? in 
their earlier report, all felt that irradiation 
was of some palliative value but rarely was 
it curative in ovarian carcinomas. Recentlv, 
Davis, Latour and Philpott!” in a series of 
articles have sharply questioned the use of 
postoperative radiotherapy. In their criti- 
cal evaluation of other authors, thev note 
that impressions are given as much cre- 
dence as facts since statistical corroboration 
is lacking. They claim that their experience 
as well as that of others has failed to show a 
statistical difference between those patients 
treated bv surgery alone versus surgery and 
irradiation and that, since radiation 
therapy is not a benign procedure and has 
failed to prove itself, its use should be 
sharply curtailed. 
In response to a questionnaire sent to 
major university and cancer centers on this 
aspect of the subject, the majority of 


radiotherapists who answered advocate the 
use of irradiation but most expressed doubt- 
ful to frankly negative opinions in regard 
to its curative value. In attempting to as- 
sess the basis of this general attitude, the 
experience at Strong Memorial Hospital is 
presented since it is representative of much 
of the published and unpublished data on 
this subject. An attempt will be made to 
define the value of radiotherapy and dispel 
some of the prevalent skepticism, much of 
which is justified. 


PRESENT SERIES 


From 1931 to 1955, a total of 145 pa- 
tients were histologically diagnosed and 
treated at Strong Memorial Hospital. All of 
the original pathologic diagnoses were re- 
viewed and re-indexed according to the 
classification previously outlined. Most of 
the patients were followed in private offices 
or clinics and were counted as dead if lost 
to follow-up within the first 5 years after 
treatment. If survival bevond 5 years was 
established, the last year of survival has 
been tabulated with or without recurrence 
of disease. 


A. TREATMENT METHODS 


Surgery. As in any general hospital, a 
variety of procedures was employed which 
were dictated by circumstances. Although 
radical hysterectomy and bilateral sal- 
pingo-oophorectomy were performed in the 
earlier Stage 1 and I1 cases, resections on 
many occasions consisted of excision of the 
tumor and the involved ovary. Ten of the 


* Presented at the Forty-third Annual Meeting of the American Radium Society, Colorado Springs, Colorado, May 11-13, 1961. 
Part of the Symposium: A critical analysis of current therapy of carcinoma of the ovary. 
t From the Division of Radiation Therapy and Radioisotopes, Strong Memorial Hospital, University of Rochester Medical Center, 


Rochester, New York. 


++ The contents of this article are the personal views of the Air Force author and are not to be construed as statement of official Air 


Force policy. 


$ From the Department of Pathology, Strong Memorial Hospital, University of Rochester Medical Center, Rochester, New York. 
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I5 survivors in the surgery group had the 
more radical removal of female organs. In 
Stage III cases as much of the disseminated 
carcinoma as possible was removed surgi- 
cally. Usually, a biopsy with removal of the 
larger masses was attempted in Stage Iv 
cases—the group with abdominal metas- 
tases. 

Radiation Therapy. As one might expect, 
there was a gradual evolution of radiation 
techniques in this time span. From 1931 to 
1951, orthovoltage factors: 220 to 280 kv., 
halt value layer of 1.0 mm. Cu, 10X15 cm. 
ports, and 3o degree angulated right and 
left, anterior and posterior pelvic fields 
were generally used. Occasionally, lateral 
pelvic fields were added. Depth doses 
ranged from 2,000 to 3,500 r with increased 
doses of 4,500 r being delivered at the end 
of this time period. From 1952 to 1955, 1 
mev. irradiation utilizing a 15X15 cm. 
pelvic port was employed through a rota- 
tion of 360 degrees. Depth doses reached 
5,000 r in § to 6 weeks. For abdominal ir- 
radiation the focal skin distance was in- 
creased to allow for better depth doses. 
Radioactive isotopes, particularly Au!5, 
evoked much enthusiasm in the early 
1950's and a few patients were treated with 
radioisotopes onlv. 

It would be unfair to assess the adequacy 
of therapy by present day capability and 
thereby eliminate cases having completed 
projected courses of irradiation. Although a 
large number of Stage iv patients received 
inadequate courses of therapv, it was de- 
cided to include all patients subjected to ir- 
radiation to avoid problems arising from 
case selection in reporting our survival 
figures. 


b. CRITERIA OF CASE SELECTION 

Most patients were routinely referred for 
postoperative irradiation except early 
Stage 1 cases. When the surgeon suspected 
that he had left residual disease, micro- 
scopic or gross, the patient generally re- 
ceived some form of irradiation. No at- 
tempt at randomization was made in pros- 
pect and none can be discerned in retrospect. 
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C. PRESENTATION OF SURVIVAL FIGURES 

The major dilemma of ovarian carcinoma 
can be appreciated by the fact that 60 per 
cent of the series had abdominal metas- 
tases on presentation. Survival in the 
earlier stages was quite good and compa- 
rable to that in cases of carcinoma of the 
cervix (Table 1). In Stage 1, 78 per cent of 
the patients survived 5 years and in Stage 
11 67 per cent. The difference between the 
surgical and irradiated groups is not large 
enough to be significant. The 69 per cent 5 
year survival for Stage 111 cases is surprising 
and will be elaborated upon later. The poor 
results in Stage 1v patients (10 per cent) 
are expected and dictate the poor general 
survival at § years of 36 per cent for the 
whole series. The bearing that the stage of 
disease at the time of presentation has on 
survival rate is readily apparent. 

The common presentation of histologv 
by the types shown in Table 1 is less in- 
formative. Serous and mucinous carcinoma 
cases yield a similar survival pattern 
whereas the survival rate of solid carcinoma 
patients 1s much poorer. The best survival 
at 5$ years was obtained in special tumor 
cases since the majority of these were gran- 
ulosa cell carcinomas, but also included 
are some mesonephromas? and a dvsgermi- 
noma.! All the § year survivors were granu- 
losa cell carcinoma cases. 

Of much more value is the re-classifica- 
tion by histologic tvpe and grade (Table 
11). This was done by one of us (R. T.) 
without any knowledge of the status or sur- 
vival period of the patients. Well differen- 
tiated cystadenocarcinomas have a four- 
fold better prognosis than a poorly differ- 
entiated cystadenocarcinoma, independent 
of tvpe. This is the identical ratio that 
kottmeter? noted in his experience between 
low grade Class i carcinomas and high 
grade Class 111 cancers, 7.¢., 79.2 per cent 
versus 24.2 per cent 5 vear survival. This is 
completely lost in the conventional serous 
and mucinous breakdown. Of particular 
interest is the identification of the “‘endo- 
metrial type" of adenocarcinoma, 28 per 
cent of which are adenoacanthomas; 23 per 
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TABLE Í 


OVARIAN CARCINOMA BY ANATOMIC STAGE 
UNIVERSITY OF ROCHESTER MEDICAL CENTER 1931—1955 


ABSOLUTE § YEAR SURVIVAL 














Surgery Alone Surgery and Irradiation Total 
Stage I 10/11 (91% 8/12 (62%) 18/23 (78%) 
Stage II 4/7 (57%) 12/17 (707%) 16/24 (67%) 
Stage III o/o (0%) 9/13 (69%) 9/13 (69%) 
Stage IV 1/33 (370) 8/52 (15%) 9/86 (10%) 

15/51 (2970) 37/95 (39%) 52/145 (36%) 


Total 





cent of these tumors arise in endometrio- 
sis or endometriomas; and the remainder, 
the solid adenocarcinomas, arise both in 
ovary and endometrium so that the primary 
site could not be established. These were 
originally included with cystic and solid 
adenocarcinomas. The fact that the 5 year 
survival is $7 per cent confirms the impres- 
sion of others!'^* that this type of ovarian 
cancer has a more favorable prognosis and 
should be separated as a distinct group. 
The 5 year survival of these various sub- 
types was best in adenoacanthomas (4/7), 
followed bv those arising in endometriosis 
(3/6) and then in the solid endometrial 
tvpe of adenocarcinoma (5/11). 


D. COMPARATIVE EVALUATION OF THERAPY 


In comparing the results of surgery and 
surgery and postoperative irradiation, it 1s 
assumed that the cases were randomly se- 
lected. To ascertain if irradiation has con- 
tributed to survival, most authors regard 
the surgically treated cases of the series as 
a control group. As is true of many reports 





Tase II 


OVARIAN CARCINOMA BY HISTOLOGIC TYPE 
UNIVERSITY OF ROCHESTER MEDICAL CENTER 


195171955 











Absolute 5 Year Survival 


Type of Tumor 








Serous 30/75 (40%) 
Mucinous 6/16 (37%) 
Solid 7/33 (18%) 


9/21 (507%) 
52/145 (36%) 


Special tumors 





including the present one, this is rarely 
valid since differences in selection exist and 
can be best appreciated if a dual classifica- 
tion system, including anatomic stage and 
histologic type and grade, is used. 

Stage 1. (Table 1v). There is some differ- 
ence in the distribution of histologic cases 
but this does not account for the difference 
in survival in the surgically treated and 
irradiated groups. Reviewing the causes of 
death, it is noted that only 1 patient died 
with and because of her ovarian cancer. 
Three of the 4 patients in the irradiated 


TABLE III 


OVARIAN CARCINOMA BY HISTOLOGIC TYPE AND GRADE 


UNIVERSITY OF ROCHESTER MEDICAL CENTER 1931—1955 























Surgery and 





Classification Surgery "eu: Total 
l Irradiation 
A. Well differentiated cystadenocarcinoma 6/7 11/15 19/23. {97% 
B. Poorly ditferentiated cystadenocarcinoma 1/14 8/37 9/51 (18% 
C. Solid adenocarcinoma 1/13 4/17 5/30 (16%) 
D. Endometrial type of adenocarcinoma 3/5 9/16 12/21 (57%) 
E. Special ovarian cancers 4/12 5/9 9/21 (4390) 


Total 


15/51 (29%) 





37/94 (39%) 52/145 (36%) 
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TaBe IV 
OVARIAN CARCINOMA 


STAGE I 


UNIVERSITY OF ROCHESTER MEDICAL CENTER 1931-1955 
ABSOLUTE 5 YEAR SURVIVAL 


Classification 


A. Well differentiated cystadenocarcinoma 
B. Poorly differentiated cystadenocarcinoma 
C. Solid adenocarcinoma 
D. Endometrial type of adenocarcinoma 
E. Special ovarian cancers 

Total" 


Surgery Surgery and Irradiation 
4/4 2/5 
1/1 1/2 
o/I o/o 
1/1 3/3 
4/4 2/2 


10/11 (91%) 8/12 (62%) 


Status of Five Year Survivors 


Alive without recurrence: Surgical Series: 11, 9, 8, 7, 6, 6, 6, 5, 5, § years. 


Irradiated Series: 24, 22, 20, 18, 15, II, 7.5, 5 years. 


group died of a second primary cancer, #.¢., 
breast carcinoma, rectal carcinoma, car- 
cinoma of the uterus—all established by 
pathologic proof. The one surgical death 
was due to a second primary in the lung. 
Most of the patients lived well beyond 5 
years, free of disease. The reason the sur- 
vival in years is longer for the irradiated 
group is because of the better follow-up of 
patients in our department. 

Stage 11. (Table v). Many of the patients 
in this group were noted to have ruptured 
ovarian cysts during surgery. Of 9 such pa- 
tients in the irradiated group, 6 have sur- 
vived more than 5 years so that this factor 
is not detrimental in and of itself. Curi- 
ously, there were 3 patients with ruptured 
cysts in the surgery group and only 1 of 
these patients died with disease, a similar 
ratio. There is a little weighting of the 2 
treatment groups in that most of the poorly 
differentiated cystadenocarcinoma cases 
received irradiation (§ of 6 cases). Unlike 
Stage I cases, most of the patients who died, 
died with recurrence of their carcinoma. 
The one long term survivor with disease is 
a patient with granulosa cell carcinoma who 
has had repeated surgical and radiothera- 
peutic procedures. The majority of patients 
again are long term survivors, living and 
free of recurrence. 

Stage 11. (Table vr). Since all patients 


were referred for radiation therapy, there is 
no group of cases treated with surgery 
alone for comparison. The good § year sur- 
vival rate, however, can be attributed to 
the high proportion of well differentiated 
cystadenocarcinoma and endometrial car- 
cinoma cases, although some of the cases 
were solid adenocarcinomas. If we elimi- 
nate the 3 survivors beyond 5 years who 


TABLE V 
OVARIAN CARCINOMA 


STAGE II 
UNIVERSITY OF ROCHESTER MEDICAL CENTER 
1931-1955. ABSOLUTE 5 YEAR SURVIVAL 


l l Surgery and 
Classification Surgery Irradiation 

A 2/9 2/3 

B o/1 4/5 

C 0/2 0/2 

D 2/2 3/3 

E o/o 3/4 

4/7 (577%) 12/17 (70%) 


Status of Five Year Survivors 


Alive without recurrence: Surgical Series: 

Il, 7; 6, 5 years. 

Irradiated Series: 18, 16, 15, 9, 9, 8, 7, 5 years. 
Dead without recurrence: 

Irradiated Series: 9, 9, 7 years. 
Alive with recurrence: 

Irradiated Series: 13 years. 
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developed recurrences, the survival figure 
without disease is reduced to 44 per cent. 
Most of these patients are living and well 
beyond Io years and include 3 endometrial 
type of adenocarcinomas and 1 each of the 
other types excluding special tumors. Of 
particular interest is that all of the 5 year 
survivors had gross surgical removal of the 
major mass with irradiation of disease de- 
scribed as considerable residual in the cul- 
de-sac and pelvis. Many cases had numer- 
ous small implants scattered throughout 
the bowel, mesentery and omentum which 
were in the pelvis. All deaths were due to 
recurrent carcinoma and the more aggres- 
sive and fatal cancers were usually solid 
adenocarcinomas. 

Stage rv. (Table vir). Most of the Stage 
Iv cases of any series are hopelessly ad- 
vanced and, when one considers the ex- 
tensive disseminated abdominal disease at 
operation, it 1s incredible that long term 
survivors free of disease exist. The surgical 
group has only one survival. As a rule these 
patients are too debilitated to receive 
radiotherapy. The better survival figure in 
this stage for the irradiated group 1s due to 
case selection. Histologic classification is of 
particular importance in that half of the 5 
year survivors are again cases of well differ- 
entiated cystadenocarcinomas, and 3 of the 


TABLE VÍ 
OVARIAN CARCINOMA 


STAGE III 


UNIVERSITY OF ROCHESTER MEDICAL CENTER 
1931—1955. ABSOLUTE 5 YEAR SURVIVAL 


Classification Surgery pabula 
$ = 3/3 
B o 1/2 
C 9 2/5 
D o 3/3 
E o o/o 
Total o 9/13 (69%) 


Status of Five Year Survivors 


Alive without recurrence: 17, 16, 11, 10, 10, 5 years. 
Alive with recurrence: 5 years. 
Dead with recurrence: 14, 5.4 years. 
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TasnLr VII 


OVARIAN CARCINOMA 


STAGE IV 


UNIVERSITY OF ROCHESTER MEDICAL CENTER 
1931—1955. ABSOLUTE 5 YEAR SURVIVAL 


Surgery and/or 


Classification Surgery Insdiaton 
A o/1 4/4 
B 0/12 2/28 
C 1/10 2/10 
D 0/2 6/7 
E o/8 0/3 
1/33 (3%) 8/52 (15%) 


Status of Five Year Survivors 
Alive without recurrence: 
Irradiation: 15, 14, 14, 10 years. Surgery: 5 years. 
Alive with recurrence: 
Irradiation: 5, 5 years. 
Dead with recurrence: Irradiation: 6, 5.3 years. 


4 long term survivors without disease are of 
this group of patients. Only 1 of the irradi- 
ated Io year survivors free of disease is a 
patient with solid adenocarcinoma. Wheth- 
er irradiation can be credited for the sur- 
vival can be debated. Most patients in this 
series received a minimum tumor dose to 
the pelbis only of 2,400 r to 5,000 r in 30 to 
60 days with exclusion of upper abdominal 
metastases in omentum and liver in a num- 
ber of cases. 

Some radiotherapists have indicated that 
castration may be a factor. Buschke,* be- 
cause of some favorable experiences in 
widely disseminated serous cystadenocar- 
cinomas, recommends that (1) the pelvis 
only be treated and the rest of the abdo- 
men omitted regardless of operative find- 
ings in the abdomen .and (2) the pelvis 
be treated to a midplane dose of 5,000 r in 6 
weeks and increased to 5,500-6,000 r in 8 
weeks, if it can be tolerated. Since active 
menstruation was not a specifically docu- 
mented item in our initial review of cases, 
the patients were divided into groups under 
and above 40 years of age. The survival of 
those below 40 years was 56 per cent (14/ 
25) and of those above 40 years was 34.5 
per cent (38/110). Analyzing the 5 year 
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survivors in this stage, it was noted that 5 
patients were menstruating at the time of 
the initial surgery. Four of the 5 constitute 
the long term survivors free of disease 
beyond Io years in the irradiated group. 
This is not true of the seven § year survi- 
vors in Stage iri in which only 2 women 
were actively menstruating at the time of 
surgery. Of these latter patients, one died 
14 years later with recurrent carcinoma and 
the other has lived 5 years without recur- 
rence. 

The only author who reported a program 
of preoperative irradiation in advanced 
ovarian carcinoma is Kottmeier.?® In the 
year 1958, he routinely treated in this 
manner patients with poorly differentiated 
carcinomas (his Class 111) in whom com- 
plete removal of the cancer was impossible 
due to peritoneal metastases. Thirty-four 
of 86 (39.5 per cent) patients were living 
symptom-free when reported in 1960. 


EVALUATION OF OUR RESULTS AND 
THOSE IN THE LITERATURE 


Final conclusions comparing surgical 
therapy to combined surgical-radiation 
therapy for carcinoma of theovary optimal- 
ly would await a series planned with equal 
numbers of alternate cases in each stage 
with the total series having an approximate 
balance in histologic distribution. In the 
absence of this, an examination of survival 
in patients with Stage 1 lesions would seem 
the best plausible basis in evaluating the 
potential usefulness of irradiation in Stage 1 
and 11 lesions. In both Stage 1 and x1 cases 
for the individual patient, one 1s always ap- 
prehensive as to the extent of microscopic 
disease not capable of being evaluated sur- 
gically. Confusion arises from the uncer- 
tainty of a target for irradiation. Peritoneal 
washings have given objective grounds for 
apprehensions. Keettel and Elkins” re- 
ported 5 Stage 1 ovarian carcinoma patients 
with no visible break through the capsule, 
no free fluid in the peritoneal cavity, and no 
omental or peritoneal implants, yet ab- 
normal cells were present floating free in the 
peritoneal cavity. For evaluation of the role 
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of irradiation, there is no question of gross 
residual disease after surgery in Stage iu 
lesions. 

Control of Stage 111 disease, if successful, 
must be attributed to the radiation ther- 
apy, as indeed failure to control the residual 
disease 1s undoubtedly ascribed to failure of 
irradiation. Stage 111 patients do not have 
such extensive disease as to make palliation 
the only realistic alternative and one may 
reasonably have the objective of control or 
cure. Furthermore, the disease in Stage 11 
cases is confined to the pelvis where one 
may give a larger depth dose than one may 
administer to the abdominal cavity. The 
clinical situation, therefore, lends itself to 
reasonable evaluation of the role of irradia- 
tion for ovarian malignancy. Stage 11 pa- 
tients reported in our series are alive with- 
out clinical evidence of disease at 17, 16, 
11.3, 10, 10, and 5 years postirradiation, 
ylelding a 5 year survival of 69 per cent. 
Six Stage III patients have died with 
disease. If the 2 patients dying with disease 
after 5 years are counted as radiation 
failures, it reduces our results to 44 per 
cent. If the follow-up allows, reports in the 
literature would be most meaningful if 
survival were qualified as being w#th or 
without clinical evidence of disease. 

Other authors (Table vir) have had 
favorable results with Stage 11 lesions, al- 
though there are exceptions. 

Carlin and Frodey* report 7 Stage iu 
cases treated by surgery alone of which 
none survived § years. Of 7 Stage mz cases 
treated by combined therapy, 3 are re- 
ported having 5 year survival. 

Gardiner and Slate! report 23 Stage ru 
patients treated by surgery alone. The 5 
year survival rate was 17 per cent. Twenty 
Stage III patients were treated by combined 
surgery and irradiation. The § year survival 
rate was so per cent. Gardiner and Slate 
concluded that radiation therapy definitely 
increases survival and that differences in 
the 5 year survival in this group of Stage 
II cases are significant. 

Holme? reports only slight improvement 
in 5 year survival for Stage 1u lesions with 
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Taste VIII 
OVARIAN CARCINOMA 


STAGE III 
FIVE YEAR SURVIVAL RATE 


Authors 


. Carlin and Frodey* 
Ellis! 

. Gardiner and Slate" 
Rubin, Grise and Terry 
Holme?’ 

. Kerr and Elkins* 

. Latour and Davis? 
Munnell and Taylor" 
Munnell, Jacox and Taylor 
. Sisson and Garland® 

. Kent and McKay? 


e 
HOP SI AARP EP x 


re 


* Represents those without disease, otherwise 69 per cent. 


the use of irradiation. For patients treated 
by surgery alone, the 5 year survival was 
12.5 per cent; for those receiving combined 
treatment, 17 per cent. 

Munnell ef 4/599 in two reports state 
that the § year survival rate for Stage 111 
patients treated by surgery alone was o per 
cent. Five year survival with combined 
therapy is reported as approximately 36 
and 28 per cent. 

Kerr and Elkins™ report a 37.2 per cent 5 
year survival rate with combined therapy 
for Stage 111 patients. Sisson and Garland’ 
report 36 per cent 5 year survival and Ellis? 
à 24 per cent 5 year and 20 per cent IO year 
survival. 

Latour and Davis?! (cases from 1930- 
1950) report a 23.1 per cent (3/13) 5$ year 
survival with surgical therapy, and a 25 per 
cent (4/16) 5 year survival with combined 
therapy. 

Kent and McKay? have recently com- 
piled a detailed report with an attempt at 
statistical analysis. Although it was prob- 
ably not ideally randomized in prospect, 
the authors suggest that it is reasonably so 
in retrospect. The 53 per cent § year sur- 
vival of patients treated with irradiation is 
almost twice the 28 per cent of those treated 
with surgery alone in Stage III cases. 


Surgery Surgery and Irradiation 
Per Cent Per Cent 
o 43 
None reported 24 (10 year: 20%) 
17 50 
None reported * 44. 
12.5 1" 
None reported 37.2 
25.1 25 
o +36 (graph) 
o +28 (graph) 
None reported 36 
28 53 


The figures quoted are even more im- 
pressive when one considers that the laws 
of natural clinical selection operated in 
most series. That is, in all probability, the 
more aggressive the tumor histologically, 
the shorter the history of onset and the 
more rapid the progression, the more likely 
the case is to be referred for radiation 
therapy. Only in advanced Stage 1v cases 
are the debilitated patients not given 
therapy and the surgery alone group would 
be poorer prognostically. To deny patients 
with unresectable gross residual pelvic 
tumor radiation therapy on the basis of 
available data can hardly be justified. 


WHAT CONSTITUTES ADEQUATE 
RADIATION THERAPY? 


A, CONSIDERATION OF PHYSICAL FACTORS 


It may not be the modality but the 
method in which it is used that may ac- 
count for the failures. Before one abandons 
a modality of therapy, it is essential to de- 
fine the treatment factors. In 40 per cent of 
the articles reviewed the essential factors 
as to quality and dosage of irradiation were 
not presented; air or skin doses rather than 
tumor doses are frequently given. Most 
publications in the past decade, however, 
have been co-authored by radiotherapists 
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and treatment plans have been more de- 
tailed. 

I. Dose-Time Relationships. There is very 
little agreement in the literature as to the 
ideal dose-time relationships. The pub- 
lished data relating to radiation techniques 
can be divided into three groups: low, 
moderate, and high dose schedules. 


(a) Low Dose Schedules: <2,000 r 


The dose given in many series would be 
regarded as inadequate by present day 
standards. The reason for the low doses 
utilized is probably threefold. First, most 
ovarian carcinomas present as Stage III or 
1v lesions, involve large portions of pelvic 
contents and often all viscera of the ab- 
dominal cavity. Tolerance to irradiation is 
poor in such situations and fractionated 
low dose schedules are often the onlv altern- 
ative. Secondlv, there is a certain radio- 
biologic basis for low doses in that ovarian 
tumors can be extremelv sensitive since the 
tissue of origin, 7.e., the normal ovary, is a 
very radiosensitive organ. Thirdly, the role 
of ablation of normal hormonal function of 
the ovaries, particularly in serous adeno- 
carcinomas, has never been clearly resolved. 

The principal protagonist for low to 
modest dose schedules is Kottmeier.”® It is 
his feeling that giving large doses may be 
detrimental in attaining the desired effect. 
He prefers to give a series of modest doses 
over several portals rather than to adminis- 
ter extensive doses which will influence the 
general condition unfavorably and cause 
diarrhea and anemia. In cases radically 
operated upon with gross removal of tumor, 
3 or 4 series of roentgen therapy are given 
toward 2 large anterior and posterior por- 
tals—4oo r toward each field. This dose is 
adequate for borderline malignancies, but 
if a carcinoma with stromal invasion is 
present, 2 repeat series of 400 r toward the 
same portals are administered, 3 and 6 
months after the first course. If ascites is 
present, larger opposed abdominal fields re- 
ceive 1,500 r in Io to I5 divided doses. For 
obviously advanced abdominal metastases, 
a similar modest treatment schedule is 
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used preoperatively. Intrauterine radium 
therapy is also given whenever possible in 
all his cases, independent of staging. 

In a detailed analysis of their data, Freed 
and Pendergrass" determined that a tumor 
dose of 1,500 r was a minimum adequate 
dose. The ditterence in survival was 47.2 per 
cent versus 25.8 per cent in patients receiv- 
ing more than 1,500 r as compared to those 
receiving less. The authors concluded, how- 
ever, that the maximal tumor dose rather 
than the minimal should be used whenever 
possible. 


(b) Moderate Dose Schedules: 2,000- 
4,000 r 


Although doses cover a large range in any 
one series, most authors prefer doses in the 
moderate range. The fractionation usually 
is over 4-6 weeks with daily doses of 150 
r-200 r. Of recent authors, Kent and Mc- 
kav? reported good results with doses of 
1,400-2,600 r to the midpelvis, but no 
comment as to the desired dose was made. 
Latour and Davis? favored a dose of 3,000 r 
to the tumor. Munnell and Tavlor*" worked 
in a range of 3,500-4,000 r as did Randall 
and Hall. Those authors who indicated 
the 4,000 r level as most desirable include 
Chu,’ and Kerr and Elkins.” Although 
Ellis? and Holme,? both British radio- 
therapists, advocate doses of 3,000-3,500 r 
with external therapy, supplementation in 
the form of intrauterine radium is advised, 
bringing the dose in the center of the pelvis 
to high levels. 

Tod’? defined the two possibilities affect- 
ing time-dose relationships in ovarian car- 
cinoma: (1) treatment of the smallest pos- 
sible volume of tissue which can be re- 
garded as likely to contain the whole tumor 
and this can be irradiated to the highest 
dose which the local tissues can tolerate; or 
(2) treatment of the whole region likely to 
be involved by tumor and the most prob- 
able site of secondary metastases. In this 
circumstance, the peritoneal cavity must 
be treated with moderate dose levels. If one 
chooses the latter plan as Tod does, then 
treating the entire abdomen through a 
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bridge technique is the approach. Daily 
doses must be small, beginning at 35 r and 
increased by 5 r daily to each field until 80 r 
per dav is reached. If the white blood cell 
count stays above 2,000 and monocytes do 
not drop below 300, a total dose of 3,000 r 
in 28-30 days is delivered. 


(c) High Dose Schedule: 4,000-6,000 r 


With the advent of supervoltage radia- 
tion, more radiotherapists are delivering a 
minimum dose of 4,000 r to the pelvis and 
often up to 5,000 to 6,000 r, depending on 
response and tolerance. The majority of 
epithelial ovarian adenocarcinomas are 
considered radio-responsive or radio-resis- 
tant but not sensitive to irradiation. Such 
schedules are suggested by Munnell ef a/.," 
Murphy,” and those authors who combine 
external irradiation and intrauterine ra- 
dium. Even Kottmeier?' in a recent personal 
communication stated that he favors doses 
of 4,000-5,000 r for the pelvis. Nearly all 
radiotherapists who responded to the 
questionnaire on the treatment of ovarian 
carcinoma utilize doses above 4,000 r. 
Forty per cent of the therapists used doses 
from 4,000 to 5,000 r and the remaining 60 
per cent favored 5,000 to 6,000 r usually in 
6 to 8 weeks. It should be recognized that 
this only applies to pelvic irradiation and 
when the disease is confined to the pelvis. 

When fields include the entire abdomen, 
most treatment plans aim for levels of 
2,000-3,000 r, usually in 6 to 8 weeks. These 
doses are within bowel tolerance although 
daily doses seldom can exceed 100 r with- 
out causing some gastrointestinal discom- 
fort or distress. Occasionallv, depth doses of 
150 r are tolerated. The major considera- 
tion is renal tolerance which has been de- 
fined by Kunkler e al’? Unless one-third 
of the total volume of both kidnevs can be 
excluded, doses of 2,300 r will lead to a high 
incidence of renal failure. Since the whole of 
both kidnevs must be included, one must 
recognize that even protracted schedules up 
to 3,000 r and certainly beyond this level 
are calculated risks, particularly if one 
achieves a good result and long term survi- 
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val follows. More than half of the radio- 
therapists utilizing abdominal irradiation 
however, advocated doses of 3,000 r or 
above despite this risk. 

2. Quality of Radiation. With few ex- 
ceptions, most of the recorded information 
is based on orthovoltage techniques em- 
ploving 200-300 kv. irradiation, half value 
laver of 1.0-3.0 mm. Cu. Chu? was an early 
advocate of supervoltage irradiation using 
a I mev. unit with a half value layer of 3.4 
mm. Pb and more recently Munnell e al.” 
have reported schedules for 2 mev., half 
value laver of 9.0 mm. Cu. Supervoltage 
therapy is for those radiotherapists who 
feel that moderately high to high dose 
schedules are desirable. The physical ad- 
vantages of skin sparing, higher depth 
doses, lack of differential bone absorption 
and less side scatter are immediately ap- 
parent. As major centers develop super- 
voltage techniques, more ovarian cancer 
patients will be thus treated. In fact, all 
responses to the questionnaire favored 
supervoltage over orthovoltage therapy. In 
no published data is it suggested that super- 
voltage therapy is superior but this may 
eventuate because larger doses are de- 
livered more uniformly to the pelvis. 

3. Volume. Most therapists treat the 
pelvis with an angulated four portal ar- 
rangement using 10X15 cm. fields. Opposed 
large anterior and posterior portals are also 
commonlv used in this situation with fields 
measuring 15 X15 cm. to 20X20 cm. For 
abdominal irradiation larger ports are re- 
quired. Portals measuring at least 30X30 
cm., if not larger, must be employed if one 
wishes to include the contents from the 
pelvic floor to the diaphragm. The limiting 
factors in therapy are renal tolerance, fol- 
lowed by bowel and bone marrow damage. 
Recommendations regarding dosage toler- 
ance in regard to these systems have been 
covered. 

4. Intrauterine Radium. No American 
radiotherapist in response to the question- 
naire advocated routinely leaving the 
uterus behind as a source of radium 1m- 
plantation. The main proponents of this 
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approach are our British and European 
colleagues—Kottmeier,” Lederman,? Dal- 
ley? and Ellis. 


B. CONSIDERATION OF BIOLOGIC FACTORS 


An attempt will be made to present the 
various ovarian malignancies in their order 
of radioresponsiveness based on clinical 
experiences as recorded in the literature 
and on the recent answers to the question- 
naire sent to therapists. Radiosensitivity 
was defined in the questionnaire as being 
based upon the amount of tumor regression 
for a similar dose delivered to a similar size 
mass. 

I. Radtosensitivity of Different Tumors 
Based on Clinical Experience. 

(a) Dysgerminomas. There is universal 
agreement that this is the most sensitive 
ovarian tumor. The counterpart to this 
tumor in the testes is the seminoma, an 
equally sensitive lesion. Reports have var- 
ied as to the true malignant nature of this 
tumor with recent & year survival figures 
ranging from 27.1 per cent to 75 per cent. 
Unilateral oophorectomv followed bv par- 
tial irradiation of the pelvis with low doses 
still has its strong advocates.* More often 
irradiation is routinely advised to whole 
pelvis after radical hysterectomy and bi- 
lateral salpingo-oophorectomy. According 
to Pedowitz e£ a/.," the recurrence rate in 
encapsulated tumors is lowered and the sur- 
vival rate 1s increased from 43.7 per cent at 
5 years with irradiation as opposed to 30.8 
per cent without radiation therapy. There 
were no survivors of patients with unen- 
capsulated tumors unless irradiation was 
employed, resulting in a 23.1 per cent 5 
year survival rate. 

Although doses recommended have been 
as low as 600 r favored by Santesson,*” and 
kottmeier," most suggest levels ranging 
from 1,500 r to 3,000 r. From experience 

* The reasons for unilateral oophorectomy and partial pelvic 
irradiation are well presented in a recent report published from the 
Radiumhemmet by Brody. The disparity between the high sur- 
vival figure of 75 per cent obtained by this conservative approach 
as compared to other institutions is traced to three factors: the 
careful selection of pure dysgerminoma cases, the consistent ap- 
plication of postoperative radiotherapy, and the routine of 
regular follow-up examinations at short intervals, (Bropy, S. 


Clinical aspects of dysgerminoma of the ovary. Acta radiol., 1961, 
56, 209-230.) 
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with seminomas, this range, particularly 
the upper limit, would appear to be satis- 
factory. With bulky pelvic tumors, response 
and tumor regression should be one’s guide 
and levels of 5,000 r or more may be neces- 
sary to etfect complete regression in highly 
fractionated doses over 2 to 3 months. 
Actinomycin D potentiation has been tried 
by D'Angio* with some success. With the 
present knowledge of genetics, attempts to 
preserve function and to deliver tumoricidal 
doses to the opposite ovary, a common 
metastatic or multiple foci site, is not 
recommended. 

(b) Granulosa Cell Carcinomas. The 
paradox of the normal granulosa cell being 
extremely sensitive whereas its tumor de- 
rivatives may be quite radioresistant is 
dithcult to resolve. This observation was 
made by Studdiford® in a case he treated 
with intrauterine radium and again by 
Schulze.?' Traut and Marchetti’! concluded 
that roentgen therapy does not effectively 
retard the growth of granulosa cells. Kent 
and McKay” were doubtful of the radio- 
sensitivity of this tumor. Despite these 
discouraging observations, there are num- 
erous reports to the contrary, stating that 
the evident radiosensitiveness of granulosa 
cell tumors is similar to that of ordinary 
ovarian follicles. Novak," Dockertvy,!! Klaf- 
ten,” and Dworzak! claim that these 
tumors respond readily to irradiation. 

In a review of granulosa cell carcinomas 
with special reference to their radiosensi- 
tivity, Moreton and Leddy?’ try to find a 
zone of mutual agreement in the reports in 
the literature. They state that the secretory 
part of the granulosa cells is radiosensi- 
tive in both tumorous and normal ovaries 
and 1s destroved bv low doses. The neo- 
plastic tendency of the cells is not des- 
troyed, hence the recurrences and necessity 
for larger doses. 

Kottmeier?* distinguishes a sarcomatous 
type of granulosa cell tumor, which carries 
a higher recurrence rate (71.4 per cent), 
particularly between 5-10 years after sur- 
gery, from the folliculoid or cvlindroid 
type (22.2 per cent recurrence rate). It is 
his conviction that these lesions are often 
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radiosensitive and should be treated by 
radiation. 

In summarizing the literature on granu- 
losa cell ovarian tumors, it is noted that 
most authors have treated granulosa cell 
carcinomas with modest doses by using in- 
trauterine radium or external irradiation. 
Even Moreton and Leddy’s*? recommenda- 
tion of 540 r surface per field to each of 2 
anterior and posterior fields can hardly be 
considered more than low dose therapy 
effective only in an extremely sensitive 
tumor. There is sufficient evidence to con- 
clude that granulosa cell tumors are mod- 
erately radiosensitive, more so than epi- 
thelial tumors such as serous cystadenocar- 
cinomas. It should be recognized that bulky 
recurrent tumors are poorly oxygenated 
and will not respond to irradiation as 
readily as cellular deposits after surgery or 
implants the size of normal ovaries. How- 
ever, their growth can be arrested with 
varying degrees of regression and allow for 
long survival with residual but inactive 
tumor. 

(c) Cystadenocarcinomas, Serous versus 
Mucinous. Many impressions exist as to the 
radiosensitivity of cystadenocarcinomas 
but few observers have attempted to report 
these. Of 25 investigators referred to earlier 
only 25 per cent expressed some opinion as 
to radioresponsiveness. From a pragmatic 
point of view, there are two general criteria 
that are used to determine the responsive- 
ness of a tumor to irradiation: first, the dose 
required to produce tumor regression in 
regard to the tolerance of surrounding vital 
structures. If the dose is low or modest, the 
neoplasm is radiosensitive; as it approaches 
tolerance it is radioresponsive; and if it ex- 
ceeds threshold doses of normal tissues 1t is 
radioresistant; and secondly, the survival 
rate is often used as an index of responsive- 
ness since it is reasoned that the only test of 
response is cure or ablation of. the cancer 
and thereby the survival of the patient. In 
brief, radiocurability is substituted for 
radiosensitivity. 

Freed and Pendergrass feel that the 
histologic type does not appear to be of any 
real value in determining radiosensitivity. 
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Most authors who did not mention the 
histologic type and radioresponsiveness 
recommend irradiation, implying compar- 
able sensitivity of serous and mucinous 
carcinomas. 

- In published reports, the use of survival 
as an index of the responsiveness of the 
tumor offers no solution to the problem; 
i.e., most authors advocating postopera- 
tive therapy obtain better survival for 
mucinous cystadenocarcinomas as opposed 
to serous cystadenocarcinomas. A smaller 
number shows no difference in survival or a 
more favorable outcome in serous carci- 
noma. On this basis, one might conclude 
that mucinous tumors are more radiosensi- 
tive than serous tumors. 

‘Specifically stated rather than implied 
opinions usually indicate mucinous carci- 
nomas as being more radioresistant. Hen- 
derson and Bean" single out mucinous 
carcinomas as particularly radioresistant. 
Kent and McKay? on the basis of a com- 
parison of the surgical versus their post- 
operatively irradiated group of cystadeno- 
carcinomas note no improvement in mucin- 
ous cancers and therefore feel that they are 
not as radioresponsive as serous tumors. 

The only statement regarding grading 
and radiation response is made by Allan 
and Hertig! (Table 1x). In general, these 
authors conclude that the more anaplastic 
a tumor, the greater its susceptibility to ir- 
radiation. The validity of this observation 
is difficult to substantiate when one ex- 
amines their data. In comparing the results 
in different grades of ovarian carcinoma 
utilizing surgery alone and surgery and 


TABLE IX 


RELATION OF GRADING TO RADIATION RESPONSE* 


Per Cent 5 Year Salvage 
— Per Cent 
Surgery Improve- 
Surgery 
and ment 
Alone — radiation 

Grade 1 £8 46 31 

Grade 2 32 47 47 

Grade 3 2 I9 85 

* From Allan and Hertig.! 
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radiation therapy,! they note an improve- 
ment in results in Grade I carcinomas of 31 
per cent, in Grade 2 carcinomas of 47 per 
cent, and in Grade 3 carcinomas of 85 per 
cent with the addition of irradiation. It 
would appear that the reason the percent- 
age improvement is so large in Grade 3 
carcinomas is that the survival of patients 
treated by surgery alone is poorer rather 
than that irradiation is so much better. 
Equating radiosensitivity and percentage 
improvement as they have done is fraught 
with error since the yardstick is what sur- 
gery alone can do rather than responsive- 
ness to a given dose which can be applied to 
all tumors. 

Observations based on personal experi- 
ence and correspondence with other radio- 
therapists would suggest that serous car- 
cinomas are more sensitive than mucinous 
ones. Regression of serous lesions will occur 
with doses under 3,000 r-4,000 r, whereas 
mucinous lesions require more than this. 
Analysis of our data would substantiate 
Kottmeler's?? observation in regard to the 
degree of differentiation and radiosensi- 
tivity of cystadenocarcinomas. The more 
well differentiated serous tumors respond 
better than the poorly differentiated le- 
sions, as evidenced by studying our survi- 
vors in Stage 111 and 1v cancers. A major 
number of our long term survivors were 
those with extremely well differentiated 
serous carcinomas treated with modest dose 
schedules. There is no evidence in this series 
that this holds true for mucinous carcino- 
mas. 

(d) Solid Adenocarcinomas. Chu? states 
that all adenocarcinomas of the ovary, 
cystic or solid, are radioresistant and re- 
quire heavy doses of irradiation. Kent and 
McKay? and Henderson and Bean" rate 
solid anaplastic adenocarcinomas between 
serous and mucinous cystadenocarcinomas. 
This seems to be the general impression 
based on personal communications with 
other therapists although this was quite 
variable. Some rated this type of carcinoma 
more radiosensitive than cystadenocarcino- 
mas, others felt it was more radioresistant. 
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From a pragmatic standpoint, this type of 
carcinoma must be treated to tolerance and 
requires doses of 5,000 r-6,000 r to obtain 
effective regression. The difference in sensi- 
tivity between solid and cystadenocarcino- 
mas is too small and variable to be of prac- 
tical clinical significance. 

As in cystadenocarcinomas, solid car- 
cinomas will vary in their response accord- 
ing to tumor bulk. The tumors of large size 
are poorly vascularized and oxygenated 
and therefore independent of histology, do 
poorly or respond sluggishly. One of the 
reasons offered for using lower schedules for 
abdominal and peritoneal implants is that 
implants are better supplied with vascu- 
larity and nutrients. Likewise, seedling or 
individual cells may respond to lower doses 
given by radiogold administration since 
they are more susceptible to radiation. 

(e) Endometrial Type of Adenocarcinomas. 
This type of adenocarcinoma resembles 
endometrial carcinomas histologically and 
commonly arises in endometrial cysts or 
endometriosis. As Dockerty" has noted, 
adenoacanthomas fall into this group. The 
curious fact about this tumor type is the 
relatively high 5 year survival of 57 per cent 
In our series and 65 per cent in the Mayo 
Clinic experience. Comparable to this re- 
port is that of a group of cases Kottmeier? 
refers to as "cancer uteri et ovarii” in which 
it 1s impossible to state whether the entity 
arose primarily in the ovary or endo- 
metrium of the uterus. This constituted a 
sizable number or 18.6 per cent of all cases 
of microscopically verified cancer of the 
ovary. In cases where the ovarian cancer 
was completely removed surgically, the 5 
year survival was 53.5 per cent as opposed 
to 20.5 per cent in cases in which operation 
was incomplete. 

It is difficult to place this lesion in a 
definite order of radiosensitivity in regard 
to the other ovarian cancers. If one assumes 
that it is similar to endometrial carcinomas, 
it should be of the same radioresistance as 
the usual epithelial ovarian cancer. 

(f) Other Malignant Ovarian Tumors. 
Experience with most other tumors 1s too 
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sketchy to allow for conclusions as to radio- 
sensitivity. Arrhenoblastomas would be ex- 
pected to have the same radiosensitivity as 
granulosa cell tumors according to Kott- 
meier.” Experience with this tumor is too 
limited to make any accurate prediction. 
Mesonephromas are considered very ma- 
lignant and not very radiosensitive. Tera- 
tomas, teratocarcinomas and choriocar- 
cinomas either alone or mixed with dys- 
germinomas carry a prognosis akin to their 
counterparts in the testes. Carcinosarcomas 
and sarcomas of the ovary proved to be 
very aggressive and quite radioresistant in 
a few encounters with these tumors. Kru- 
kenberg tumors usually are metastatic from 
stomach, bowel, and pancreas and rarely 
are worth treating even for palliative pur- 
poses since they are quite lacking in radio- 
responsiveness. 

2. Radtosensitivity of Different Tumors 
Based on Derivative Cell (Table x). 

One of the interesting aspects of ovarian 
tumorigenesis is determining the cell of ori- 
gin of different malignancies. Authors have 
traced cells to the stages of ovarian em- 
bryogenesis and have offered elaborate 
classifications. This information may be 
helpful in predicting whether tumors would 
be radiosensitive or not by determining the 
order of radioresponsiveness of the deriva- 
tive cell. 
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The germ cells and their analogue give 
rise to a number of tumors akin to those of 
the testes. It is the embryonic primordia of 
primitive gametogenic cells that are be- 
lieved to be the cells of origin of dysgermi- 
noma in the ovary or the analogous testicu- 
lar tumor, the seminoma. Accordingly, the 
extreme sensitivity of these potential ovo- 
gonia in the normal ovary is reflected in the 
similar sensitivity of dysgerminomas. As 
the normal ovocyte develops, it becomes 
more resistant to irradiation. Teratocarci- 
nomas, although derived from germ cells, 
have matured and have differentiated con- 
siderably and as one would expect are quite 
radioresistant. 

The granulosa cell is highly radiosensitive 
in the developing and mature follicle. On 
this basis, granulosa cell carcinomas can be 
expected to be quite radioresponsive. The 
same is not true of arrhenoblastomas. Parts 
of these tumors are believed to be derived 
from potential Sertoli-like cells similar to 
those in the fetal testes. These are stromal 
elements and are much more radioresistant 
than granulosa cells. The masculinizing 
effects are probably derived from Leydig 
type cells which are usually found in the 
hormonally active arrhenoblastomas. 

Of particular interest 1s the derivation of 
epithelial carcinomas. Most pathologists?” 
agree that they arise from the surface 


Embryologic 
Anatomy 


Primitive germ cell 
Celomic epithelium 
Müllerian duct 
Primitive mesenchyme 
of urogenital ridge 


Mesonephros 
Varied 


TABLE X 


OVARIAN CARCINOMA 
CONSIDERATION OF BIOLOGIC FACTORS 


Adult 
Histology 


Totipotential germ cell 
Oocytes and ova 
Peritoneum 


Granulosa cell 

Sertoli cell 

Leydig cell 
Mesonephric elements 
Nonovarian 


Malignant Radio- 
Tumor sensitivity 
Dysgerminoma Sensitive 
Teratocarcinoma Resistant 
Serous carcinoma Responsive 
Mucinous carcinoma Resistant 
Endometrial carcinoma Responsive 
Adenoacanthoma Responsive 
Solid carcinoma Responsive 
Granulosa cell carcinoma Sensitive 
Arrhenoblastoma Responsive 
Masculin ovoblastoma Resistant 
Mesonephroma Resistant 
Krukenberg tumor Resistant 
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celomic epithelium covering the normal 
ovary. The celomic epithelium gives rise to 
the müllerian duct which in females gives 
rise to the genital tract organs, 1.e., fallo- 
pian tubes, uterus and cervix. Thus, the 
latent müllerian duct potentialities of the 
surface epithelium may be awakened and 
development may produce the formation of 
cancers of the epithelium of the tubal type 
(serous), epithelium of the endometrial 
type (endometriomas), and epithelium of 
the cervix (mucinous). 

The practical importance of this concept 
is that all epithelial cancers have a common 
anlage, namely the müllerian duct. One 
would anticipate a similar degree of radio- 
responsiveness. This is actually the situa- 
tion clinically in that recommended time- 
dose schedules are most often identical for 
solid and cystic adenocarcinomas of the 
ovary. This was reflected in the question- 
naire responses in that at least a third of 
the radiotherapists felt there was no ap- 
preciable difference in the radiosensitivity 
of different ovarian cancers. Most thera- 
pists who noted an order of radiosensitivity 
based on tumor regression for a comparable 
dose, nevertheless advocated the same 
depth dose for ovarian carcinomas whether 
they were solid, serous or mucinous. It 1s 
our conviction that some minor differences 
exist between the ovarian adenocarcinomas 
in regard to radioresponsiveness but for the 
most part they are from moderately respon- 
sive to resistant tumors. We feel that all 
epithelial cancers should be treated to 
tolerance with high doses ranging from 
4,000 to 6,000 r, depending on the site and 
amount of residual cancer. 


PRESENT PHILOSOPHY AND TECHNIQUES 


Surgery is the primary form of treatment 
in all stages of carcinoma of the ovary. 
Postoperative irradiation will result in a 
significant number of long term survivors 
in inoperable neoplasms confined to the 
pelvis. 


STAGE I 


A radical hysterectomy with bilateral 
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salpingo-oophorectomy is recommended in 
all cases. For poorly differentiated cysta- 
denocarcinomas, solid adenocarcinomas 
(histologic groups B, C), and dysgermino- 
mas, supervoltage irradiation to the pelvis 
utilizing a 15X15 cm. rotational field de- 
livering 4,000 r in 4—5 weeks is advised. The 
dose for dysgerminomas should be lower, 
i.e., between 2,000-3,000 r. 

Rationale. Postoperative irradiation in 
conservative doses is recommended in ag- 
gressive histologic types since the chance of 
pelvic recurrences is believed to be higher. 


STAGE II 


A radical hysterectomy with bilateral 
salpingo-oophorectomy is recommended in 
all cases to be followed by postoperative ir- 
radiation. For all histologic types, super- 
voltage irradiation to the pelvis is again ad- 
vised, utilizing a 15X15 cm. portal op- 
posed or rotational, to deliver 4,000 r in 4-5 
weeks. Isotopic instillation is favored in 
ruptured cysts, preceding external irradia- 
tion in poorly differentiated and solid 
adenocarcinomas, histologic types B and C, 
in the form of 100 mc of Au??*, Periaortic 
lymph node irradiation is suggested in dys- 
germinomas. 

Rationale. Since 30 to ṣo per cent of 
ovarian malignancies recur in this stage, 
postoperative irradiation is again recom- 
mended. Microscopic nests of tumor de- 
posited during surgery are more likely to 
seed and take root at the seams of operative 
sites than the intact peritoneal surface. Pel- 
vic irradiation is more valuable than isotopic 
solutions since most cancers recur in the 
pelvis. It should be stressed that the pres- 
ence of free floating malignant cells does not 
constitute an ominous sign. Our past ex- 
perience and chat of others% show that 
the majority of such patients live beyond 5 
years free of disease whether or not they 
receive postoperative external irradiation. 


STAGE HI 


As complete removal of as much tumor 
as possible including a hysterectomy and 
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bilateral salpingo-oophorectomy is advised. 
With extensive tumor in the cul-de-sac, the 
uterus may be utilized for radium implan- 
tation. The mainstay of therapy is the 
supervoltage technique as described, with 
the exception that large opposed stationary 
fields up to the umbilicus are employed. 
The dose is increased to 5,000-6,000 r 1n 5 
to 8 weeks. Daily tumor doses of 150 to 200 
r are usually well tolerated. Field size of 
15X15 cm. is used and may be reduced as 
treatment progresses. 

All cases receive this therapy regardless 
of histologic type. Isotopic instillation 1s 
recommended in the form of rgo mc of 
Au!8, if ascites is present. If only a biopsy 
was done and masses were left behind and 
a dramatic response to radiation treatment 
occurs, a second operation is strongly urged 
in 4-6 weeks. 

Rationale. Large depth doses to tolerance 
levels are advocated if the disease 1s con- 
fined to the pelvis. Isotopic therapy 1s 
usually advocated since ascitic fluid and 
scattered cells throughout the abdominal 
cavity are invariably present. Occasionally, 
inoperable situations can be made operable 
and removal of residual tumor foci is possi- 


ble. 


STAGE IV 


Often a biopsy is all that can be done but 
removal of as much tumor bulk as possible 
is advocated, 7.e., huge omental masses of 
tumor, large cystic masses, etc. The portal 
arrangement is a pelvic field within a larger 
total abdominal field measuring 30 X20 cm. 
Supervoltage radiation is preferred with 
daily doses to pelvis and abdomen in the 
ratio of 2:1; more commonly 150 r:75 r or 
200 r: Ico r if tolerated. The dose is usually 
5,000-6,000 r to the pelvis and 2,000-3,000 
r for the entire abdomen. The kidnevs are 
shielded from the posterior port at 2,000 r 
so that the dose of these organs seldom ex- 
ceeds 2,500 r. The course is usually frac- 
tionated to 6-8 weeks. In the presence of 
large tumor masses, a radioactive 1sotope 1s 
generally ineffective. Recently, chemo- 
therapy in the form of actinomycin D is be- 
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ing utilized with irradiation to potentiate 
the effects of the irradiation. General sup- 
portive care is essential and attention to the 
hemogram and electrolyte balance 1s neces- 
sary. 

Rationale. The ditterence in doses to the 
abdomen as opposed to the pelvis is de- 
termined by tolerance factors. Although im- 
plants high in the peritoneal cavity may be 
more radiosensitive than large pelvic mas- 
ses, it is doubtful that the doses mentioned 
are tumoricidal except in rare instances, 
i.e., well differentiated serous cystadeno- 
carcinomas. Radiation enhancement by 
chemotherapy is worth considering in all 
cases. The indirect role of castration in well 
differentiated serous cystadenocarcinomas 
remains a possible factor in causing resolu- 
tion of abdominal metastases. 


FUTURE RECOMMENDATIONS 

It is obvious that no one institution or 
author can gather within his lifetime 
enough cases to formulate a statistically 
valid opinion as to whether postoperative 
irradiation is worthwhile. The division of 
cases into different subgroups further re- 
duces the number of cases to meaningless 
levels. Nevertheless, an anatomic-histologic 
classification is essential in order to intelli- 
gently interpret the survival data in 
ovarian cancers. As newer methods are 
tried, the problem of finding a control 
group as a yardstick will be everpresent. 

The following recommendations seem in 
order: 

I. A standardized dual classification of 
anatomic and histologic factors as a cri- 
terion so that the reported results are uni- 
form. 

2. An organized cooperative study 
among major centers so that different treat- 
ment methods may be explored and a sufh- 
cient number of cases may be gathered in a 
reasonable period of time. 

These recommendations?! are not unique 
but must be re-emphasized if progress is to 
be made in the next decade in cancer 
therapy. 
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TABLE XI 


OVARIAN CARCINOMA 
ALL CASES 











ABSOLUTE 5 YEAR SURVIVAL ACCORDING TO STAGE (PER CENT) 
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IS PRESERVATION OF THE UTERUS WORTHWHILE?P* 
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HE problems of dealing with malig- 

nant disease in any site are great, but 
malignant tumors of the ovarv present 
special difficulties for three reasons: (1) 
the insidious nature of the disease; (2) the 
comparative radio-insensitivity of the les- 
ion; and (3) its rapid and wide dissemina- 
tion. 

Although it is customary to include 
benign ovarian cvsts in anv discussion on 
ovarian neoplasms, the material coming to 
a radiotherapy department is a selected 
one in that the diagnosis has almost always 
been made before the patient arrives. 
Therefore, only patients with proved pri- 
mary malignant tumors were included in 
this series, metastatic ovarian tumors being 
excluded. 

In the years 1945 to 1959, 472 patients 
with malignant ovarian tumors have been 
seen at the Joint clinic held between the 
Royal Marsden Hospital and the Chelsea 
Hospital for Women; of these 288 were pre- 
viously untreated, 128 were patients with 
recurrent lesions and £6 had received no 
treatment (Table 1). 

When investigating possible etiologic 
features of ovarian tumors, it is important 
to elicit the factors common to all patients 
stricken with the disease. With ovarian 
neoplasms the main points of interest are: 
(1) the age group, particularly when related 
to other malignant tumors affecting wo- 
men; (2) the marital status of the patients; 
and, also, (3) their fertility. 

Most patients (Fig. 1) were in the 45- 
64 age group. When comparing the malig- 
nant tumors of the breast, cervix uteri, 
corpus uteri and ovary (Fig. 2), it is seen 
that the patients in the last two groups 
have a rather narrow age range, whereas 
tumors of the breast and cervix uteri mav 


TABLE I 


MALIGNANT OVARIAN TUMORS 
THE ROYAL MARSDEN HOSPITAL, 1945-1959 


Not 




















Treated aated Total 
Recurrent 128 da 152 
New 288 32 320 
Total 416 56 472 








occur in both younger and older age groups. 

The majority of patients were married, 
and a comparison group of similar age as 
described in the 1951 census shows that 
there was no undue preponderance of single 
women. The number of pregnancies in the 
various age groups when analvzed statisti- 
cally shows that no definite conclusion can 
be drawn because of the large number of 
patients. whose pregnancies were unre- 
corded. There did not appear to be an un- 
usually large number of patients who were 
either nulliparous or had large families. The 
127 nulliparous patients include, of course, 
most of the 68 single patients. 

The symptoms of all types of malignant 
ovarian tumors, with the exception of those 
consistent with hormonal effects, are simi- 
lar. Table 11 shows the symptoms according 
to age groups. It is noticeable that in each 
group the most common symptomatology 
is related to the abdomen; either abdominal 
pain or abdominal enlargement. The usual 
gynecologic symptoms were much less com- 
mon. This is probably the reason why a 
large number of patients with this disease 
are seen and operated on by the general 
surgeon rather than the gynecologist. Fifty 
per cent of the patients attended for treat- 
ment within 4.4 months of onset of symp- 
toms—the longer delay 5.4 months being 


* Presented at the Forty-third Annuai Meeting of the American Radium Society, Colorado Springs, Colorado, May 11-13, 1961. 
Part of the Symposium: A critical analysis of current therapy of carcinoma of the ovary. 
f Consultant Radiotherapist, Royal Marsden Hospital, London, England. 
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centages in such a way as to make each total exactly 100%. 
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Tase II 


MALIGNANT OVARIAN TUMORS 
THE ROYAL MARSDEN HOSPITAL, 1945-1959 


Symptoms According to Age Groups (New Cases Only) 
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28.47% | 32.870 | 8.470 | 3-4% | 13.8% | 2.8% | 2.8% | 2.5% | 2.1% 2.8% | 99.8% 





The % figures show percentage age distribution within each age group. No attempt has been made to round off individual per- 


The duration of symptoms and age of the 


in the 45-54 age group where the symptoms 
of the tumor may be confused with those of patient both influence the results of treat- 
ment. The most favorable survival results 


the menopause. An “acute abdomen" 


(45 per cent at 3 years and 27 per cent at 5 


caused by torsion of an ovarian cyst is un- 
vears) followed the treatment of those pa- 


usual because it is common for the malig- 


tients who came within 2 months of the on- 


nant tumor to become fixed at a compara- 
tively early stage. set of the disease. After even a delay of 9 
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Fic. 1. Age distribution of new and recurrent cases of malignant ovarian tumors. 
The Royal Marsden Hospital, 1945-1959. 
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Fic. 2. Comparison of age incidence of malignant tumors of breast, cervix uteri, 
corpus uteri and ovary. The Royal Marsden Hospital, 1945-1959. 


Key: 


. Malignant tumors of breast 
—— et i Malignant tumors of cervix uteri 





Malignant tumors of corpus uteri 


€———— Malignant tumors of ovary 


months, the results were 34 per cent and 24 
per cent at 3 and 5 years respectively. This 
was due to the large number of Stage 1 pa- 
tients in these groups, and emphasized the 
prognostic importance of the tumor type, 
since only a slow growing tumor would re- 
main localized for this length of time. 

'The older age group showed a worse sur- 
vival rate compared with the younger 
group even allowing for the difference in 
natural life expectancy. The 40-50 year 
group survival rate was 34 per cent for 5 
years, whereas for 60 years and over it was 
only 14.3 per cent—approximately the 
same number of patients being at risk in 
each instance. 


A. TREATMENT METHODS ADVOCATED 


'The methods of treatment available are 
surgery, radiotherapy and chemotherapy, 
and usually a combination of at least the 
first two and sometimes of all three is neces- 
sary if the patient is to survive any reason- 
able length of time. 


(1) SURGERY 


Except under special circumstances, sur- 
gery should always be the initial method of 
treatment, partly in order to establish the 
diagnosis since neither the size and fixity of 
the tumor, nor the presence of ascites 1s 
absolutely diagnostic of malignancy, and 
partly because one is dealing with a com- 
paratively radio-insensitive tumor and in 
general it seems that the survival rate 1m- 
proves if as much of the tumor as possible 
is removed at operation. The difficult thing 
to decide is what should be the extent of the 
surgery: should a macroscopically benign 
ovary be removed as well as the frankly 
malignant one; should the healthy uterus 
be left as a radium container, and should 
the omentum be removed routinely or 
only if tumor is present? In view of the 
number of times a "benign" tumor proves 
on microscopic examination to have malig- 
nant cells present and the frequency with 
which these tumors are bilateral (32 per 
cent), there seems no doubt that both 
ovaries should always be removed at opera- 


870 Vera M. 
tion. If the healthy uterus is left behind, 
radium can be placed in it in order to sup- 
plement external radiation. Undoubtedly, 
spread from the ovary to the uterus can, 
and does, occur, and if this has obviously 
happened then the uterus should be re- 
moved, but if the uterus appears normal 
the advantages of supplementing the dose 
to the pelvis by means of radium would 
seem greater than the risk of the disease 
persisting in the uterus. 

This is, of course, particularly useful 
when high voltage therapy (180 kv.—400 
kv.) alone is used, but even using super- 
voltage therapy 1t is still advantageous to 
be able to give a rather localized high dose 
in the region where lesions have a particular 
tendencv to recur. This view 1s also ex- 
pressed by Kottmeier.! 

The omentum is commonly the site of 
metastasis either by direct or lymphatic 
spread, and it would therefore have seemed 
worthwhile removing it. However, recent 
work from Texas? shows that in several 
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cases this was done and the survival rates 
were not improved, more patients in fact 
dving from intestinal obstruction than in a 
control group. It is, nevertheless, worth- 
while removing any gross metastasis which 
might possibly give rise to symptoms later. 


(2) RADIOTHERAPY 


Because of the spread of the disease, ex- 
ternal irradiation is undoubtedly the most 
important form of radiotherapy. Experi- 
ence has shown that when the disease has 
spread outside the pelvis the chances of 
survival are very small, and that anv treat- 
ment is purelv palliative. It has, therefore, 
been our custom to treat the pelvis only to a 
dose of §,500 r where radium therapy is 
going to be used subsequentlv, or 6,000 r if 
the uterus has been removed. If, however, 
the disease has spread outside the pelvis, 
then an attempt is made to treat the upper 
abdomen as well—the treatment in all areas 
being usually between 3,000-4,000 r de- 
pending on the patient's tolerance. The 


Taste III 
MALIGNANT OVARIAN TUMORS 
(Excluding Group E) 
THE ROYAL MARSDEN HOSPITAL, 1945-1959 


Three and Five Year Survival Rates by Stage and Histologic Group 
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Fic. 3. Results by stage in malignant ovarian tumors. New patients only. Group E 
excluded. The Royal Marsden Hospital, 1945-1958. 


lateral margin of the upper field extends to 
the pelvis of the kidney, and therefore the 
kidnev itself receives little irradiation. The 
majority of the patients reported here were 
treated by roentgen rays at 250 kv., but 
during the last 5-6 years many were treated 
by 2 mev. radiation (Van de Graaft). 

It is difficult to assess the rightful place 
of intraperitoneal radioactive colloidal gold. 
In a few early cases where the tumor was 
thought to be confined to the ovary and was 
histologically well differentiated, the only 
form of postoperative radiotherapy was the 
instillation of 120 mc of radioactive gold 
into the peritoneal cavity. However, few of 
these patients did well, and many of them 
rapidlv developed recurrent disease. At 
present we reserve this method of treat- 
ment for cases of rapidlv recurring ascites: 
the patients should be in good general con- 
dition without gross palpable masses in the 
abdomen or pelvis. The discomfort of the 


procedure is usually minimal and lasts onlv 
24-48 hours, and in many cases the ascites 
re-forms more slowly or may even disappear 
for a few months. It should, however, be 
emphasized that the treatment is purelv 
palliative and that the patient will inevita- 
blv die from the disease within the year or 
earlier. 

Radium is used according to the Stock- 
holm method. The first insertion—50 mg. 
being placed in the uterus and 40 mg. in the 
vagina—is made 2-3 weeks after comple- 
tion of external treatment and certainly not 
before any proctitis has settled down. A 
second insertion follows two weeks later; 
in each case the radium is left in position for 
22 hours. 


(3) CHEMOTHERAPY 


Chlorambucil has been mainly used, 
usually for patients with disease so ad- 
vanced that neither radiotherapy nor 
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radical surgery can offer any prospect of 
palliation. Some of these have been made 
more comfortable, and it is a method of 
treatment worth pursuing. However, most 
patients who have benefited from such 
treatment have had high dosage followed 
by leukopenia. The average initial dose of 
chlorambucil is 1o mg. daily and after the 
first month a maintenance dose is given to 
keep the patient leukopenic. It has now 
become routine for all patients with car- 
cinoma of the ovary to be seen by the 
chemotherapist whatever treatment is con- 
templated so that their general condition 
and extent of the disease can be noted for 
the future. If there is disease remaining 
after surgery and external irradiation, then 
chemotherapy is given. An attempt has 
been made to give radiotherapy and chemo- 
therapy at the same time, but the leuko- 
penia was so sudden and severe that the 
risk has been felt to be unjustifiable. If 
chlorambucil proves ineffective and the 


Crude Survival Rate % 


Vera M. 








Dalley NOVEMBER, 1962 
disease 1s uncontrolled, then endoxan is 
sometimes of benefit. 

Recently, in some of the more advanced 
cases chemotherapy followed by radio- 
therapy has been used if the tumor has de- 
creased in size sufficiently to make radical 
radiotherapy a feasible proposition. 


B. RESULTS BY DUAL CLASSIFICATION 


The following factors influence the sur- 
vival rate of these patients: (1) the ana- 
tomic extent of disease when the patient is 
first seen; (2) the histologic type of the 
tumor; and (3) the method of treatment. 

The following staging has been suggested 
in this symposium: 


Anatomic Stage: 


I. Tumor limited to ovary, no evi- 
dence of microinvasion, completely 
removed surgically. 

II. Tumor shows evidence of microin- 
vasion of capsule, blood vessels, 


Group A 


A+B+C 
A + B+C + Uncld. 


Unclassified 


Group B 


Years. 


Fic. 4. Results by histologic groups in malignant ovarian tumors. 
The Royal Marsden Hospital, 1945-1958. 
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lymphatics, but grossly removed 
surgically. 

Rupture of cystic tumor, grossly 
removed surgically. 

III. Tumor extends into pelvis but not 
beyond, and is grossly inoperable or 
gross residual disease left in the 
pelvis. 

Tumor beyond pelvis, lesion in- 
operable. 


II 5. 


TV. 


Histologic Type: 


Grade A. Well differentiated cystadenocarcinoma 
Grade B. Poorly differentiated cystadenocarcinoma 


Grade C. Solid carcinoma 
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that there are only 42 cases in Stage I as 
compared with 94 in Stage 11. Even in the 
recurrent cases, the influence of histology 
was obvious, since the only reasonable 
number of survivals occur in the well differ- 
entiated group (Type A) tumors (25 per 
cent) as opposed to no survivors with Type 
B and C tumors. Figures 3 and 4 show the 
effect of staging and histology on results 
even more clearly. 


includes both serous and 
pseudomucinous 


Grade D. Endometrial type of adenocarcinoma 
Grade E. Others (dvsgerminoma, granulosa cell carcinoma, arrhenoblastoma, etc.) 


If, instead of discussing the effect of 
stage and histology separately, the two are 
combined together much more useful in- 
formation can be gained on their dual in- 
fluence on survival rates. 


(1) ANATOMIC EXTENT 


When the available material is classified 
according to this double method (Table 
11) there is a marked difference in results 
at 5 years once the disease has spread 
through the capsule of the ovary, namely 
72 per cent for Stage 1, and 29 per cent for 
Stage 11 where the capsule has been pene- 
trated. The effect of grading 1s also dramat- 
ic; the results for all stages in the well- 
differentiated group being 51 per cent at 5 
years, dropping to 15 per cent at 5 vears for 
all stages in the undifferentiated group of 
tumors. 


(2) HISTOLOGIC TYPE 


For various reasons, details about the 
histology were not available in some cases 
and even allowing for these the results are 
essentially the same: the over-all 5 year 
survival results in the group including the 
unclassified being 24 per cent, rising to 26 
per cent if the unclassified 1s excluded. It is 
easy to improve one's results by including 
cases of doubtful malignancy. We have en- 
deavored to avoid this and it will be seen 





'The natural history of tumors classified 
in Group E is quite different from the 
others, and varies from one to the other. In 
this series the commonest tumors are the 
granulosa cell tumors which are often com- 
paratively benign. The survival of patients 
suffering from granulosa cell tumor may be 
quite long—particularly if surgery is fol- 
lowed by radiotherapy, since they are very 
radiosensitive. Only 2 patients with ar- 
rhenoblastoma were seen—one died within 
3 years and the other is alive at 4 years. The 
results in the 4 cases of teratoma were poor, 
the only long term survival being a patient 
with squamous cell carcinoma arising in a 
dermoid cyst. Seven patients with dys- 
germinoma were seen: again the survival 
time was short, only 1 patient surviving for 
€ years, although 2 are still alive at 2 and 3 
years. The radiosensitivity varies but 
radiotherapy should be given in an attempt 
to improve the results. 


(3) METHOD OF TREATMENT 


'The number of cases where surgery was 
not followed bv radiotherapy is small and 
it is therefore difficult to compare the two 
groups. Table rv shows the 3 year and 5 
vear survival rates, respectively. At 3 years 
the results in the combined therapy group 
(40 per cent) are distinctly better than in 
those where surgery alone (32 per cent) 
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TABLE V 
MALIGNANT OVARIAN TUMORS 
THE ROYAL MARSDEN HOSPITAL, 1945-1956 
New Cases. Three year survival rates according to presence or absence of hysterectomy and 
radium insertion as part of initial treatment 
Untreated and Group E cases excluded 
+ Radium Insertion — Radium Insertion Total 
Stage No. K % 3 yr.| No. K 05 3 yr. | No. K GAVE 
nown . 10W , nown . 
at N our. at s ^| Sur- at l Sur- 
é . í . . alive . 
risk iuis vivals | risk nido vivals | risk T vivals 
I 2 I — LO 10 — 12 r1 — 
I I O -— 19 12 63 20 12 60 
IIs | O — 9 5 —- 10 5 — 
+ LI 2 | — I3 j — 15 3 20 
Hysterectomy | IV — — — 5 O - 5 O — 
Unstaged | — — — | O - I O -— 
Total 6 3 — $7 29 $i 63 31 49 
I 2 2 e 9 7 we LI 9 = 
Il 16 6 38 17 à 18 33 9 27 
— IIs 3 I — 12 4 - 15 5 33 
Hysterectomy | III be. E — 34 O O 47 1 6 
IV 3 O — 16 I 6 19 | 5 
Unstaged | — — — | | - I | 
Total 37 12 32 89 16 18 126 28 22 
I 4 3 — 19 17 89 23 20 87 
II 17 6 ae 36 15 42 53 21 40 
IIs 4 I — 21 9 43 as 10 40 
Total III 15 4 27 47 2 43 62 6 IO 
IV 3 O — 21 I 5 22 | 4 
Unstaged | — — — 2 I -— 2 | -— 
Total 43 | 14 | 33 146 45 31 i89 | 59 | 31 














was performed, and this is of particular 
interest because the former group included 
a larger percentage of more malignant 
tumor types. 

At § years, however, there is a less no- 
ticeable difference in the results, showing 
that the effect of radiotherapy in advanced 
disease is in the main palliative rather than 
curative. 

Tables v and vi show the result of leaving 
the normal uterus for use as a radium con- 
tainer; at 3 years the results are better in 
the group where hysterectomy has been 
performed (51 per cent versus 32 per cent) 
whereas at 5 years more patients survive 
whose uterus has been left and radium 1n- 


serted into it (36 per cent versus 44 per 
cent). 

The practice of not removing the healthy 
uterus has been carried on for many years 
at the Radiumhemmet, Stockholm, and it 
is also customary at the Royal Marsden 
Hospital since this seems the most efficient 
way of dealing with pelvic disease. Kott- 
meier! states that recurrences are fre- 
quently seen in the pelvis, and therefore 
recommends sparing the uterus for the ap- 
plication of radium in order to apply a 
satisfactorv radiation dosage to the pelvis. 
The radium is put into the uterine cavity 
one week or later following operation. A 
curettage is done immediately prior to the 
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TABLE VI 


MALIGNANT OVARIAN TUMORS 
THE ROYAL MARSDEN HOSPITAL, 1945-1954 


New Cases. Five year survival rates according to presence or absence of hysterectomy and 
radium insertion as part of initial treatment 


Untreated and Group E. cases excluded 










































































+ Radium Insertion — Radium Insertion Total 
Stage No. . 05 5 yr.| No : % 5 yr.| No. - on E yT, 
at pon n Sur- at pa n| Sur- at prd Sur- 
risk PIPES vivals | risk ARENS vivals | risk cia vivals 
I 2 I — 8 7 — IO 8 — 
II = oe 14 5 sa 15 5 33 
+ IIs I — — 8 3 — 9 3 — 
Hysterectomy | III 2 -- -— 8 — — IO — - 
IV = = = 4 —- - 4 = =n 
Unstaged | — — — — — — -— -— -— 
Total 6 I a 42 15 36 48 16 33 
I 2 2 ms 5 3 one 7 5 = 
II II 5 — 1S 2 13 26 7 is 
EE IIs a em em 9 3 ss 9 3 = 
Hysterectomy | III 4 — I? — O 21 I 5 
IV I — — IO — —- II — -— 
Unstaged | — — — I I — I I — 
Total 18 8 d 7 9 16 ae 17 23 
I 4 3 “= 13 10 — 7 13 87 
II 12 5 -— 29 7 24 41 12 29 
IIs I — -— 17 6 35 18 6 33 
Total III 6 I -- de -— O 3 ] % 
IV I — — 14 — — 15 — O 
Unstaged | — —- -- I I —- I I -- 
Total 24 9 | 38 | 99 | 24 | 24 123 | 33 27 





application. A dose of 2,000 to 3,000 gamma 
ris given to the anterior wall of the rectum. 
He states that a satisfactory dose could 
also be given by external irradiation, but 
this would require the irradiation of a larger 
volume of tissue with greater discomfort to 
the patient. The recently reported results of 
Kottmeier with this method are compar- 
able or slightly better than those of many 
authors favoring total hysterectomy and no 
intrauterine radium. (See Table xı of “Has 
postoperative irradiation proved itself?" 
bv P. Rubin e al. of this symposium.) 


SUMMARY 


I. Because of the small number of cases 








in this series, one should not be dogmatic 
about the value of this procedure, but it 
would seem reasonable to use it until a 
large number of patients has been so 
treated. 

2. The results in the treatment of this 
disease are generally so poor that no 
method which might improve them should 
be ignored. 


The Royal Marsden Hospital 
London, England 
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TREATMENT OF OVARIAN CANCER WITH 
RADIOACTIVE ISOTOPES* 


By IRVING M. ARIEL, M.D., F.A.C.S. 


NEW YORK, NEW YORK 


HE treatment of ovarian cancer is a 

great challenge to whomever comes in 
contact with this neoplasm, be he surgeon, 
radiologist, gvnecologist, internist, endo- 
crinologist, or general practitioner. The 
fact that these tumors are so difficult to 
diagnose often results in a delayed diagno- 
sis with spread of the cancer before the time 
of operation. Many ovarian cancers are of 
a cystic nature, and there is frequently rup- 
ture of the cysts either spontaneously or as 
a result of trauma, or during surgery with 
numerous resultant cancer seedings through- 
out the peritoneal cavity. 

There has been no significant improve- 
ment in the last 20 years in the over-all cure 
rate of ovarian cancer. Most large series 
report a 5 year cure rate in the vicinity of 
30 per cent of all patients treated. This 
rather dismal figure warrants critical eval- 
uation to note 1f other methods may be 
available for treating these neoplasms. The 
probability that diagnostic measures may 
improve and that the neoplasms will be 
diagnosed and treated earlier 1s not great. 

In this presentation the experience with 
radioactive isotopes in the treatment of 
cancers arising in the ovary is described. 
The experience is analyzed and the benefits 
evaluated in an attempt to formulate treat- 
ment policies for the use of this modality in 
the management of this group of neoplasms. 
All but 5 of the patients had evidence of 
widespread carcinoma when they received 
the isotopes. Their response to the treat- 
ment provides a base for determining tech- 
niques of delivering radiation from radio- 
active isotopes. 

Eighty patients bearing ovarian cancer 
have been treated with radioisotopes for 
one or more of the following reasons: (1) 
intra-abdominally, as a  prophylactive 


measure after an apparently successful re- 
section of an ovarian cancer; (2) intra-ab- 
dominally, for the control of ascites; (3) 
intra-abdominally, when there was evidence 
of dissemination of ovarian cancer without 
ascites; (4) interstitially, into pelvic masses; 
(5) miscellaneous: intrapleurally, to con- 
trol hydrothorax; intra-arterially, to de- 
termine the effects of isotopes administered 
into the arterial supply of the cancer; and 
combinations of these procedures. 


AGES OF PATIENTS, HISTOLOGIC TYPES, 
AND EXTENT OF CANCERS 


The ages of the patients, by decades, 
were as follows: 


No. of 


Patients 


Decade 


O-IO O 
10-20 I 
20—30 3 
30-40 6 
40-50 28 
50-60 26 
60-70 14 
70-80 s 


804- 
The histologic diagnosis was: 


Cystadenocarcinoma 
Anaplastic carcinoma 
Adenocarcinoma 
Granulosa-cell carcinoma 
Pseudomucinous carcinoma 
Teratoma 

Type of cancer not stated 


— Mq 
OQ m -t bv O & 
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The extent of the cancer in patients of 
this group was as follows: 


Generalized abdominal metastases 60 
Metastasis to liver 3 
Metastasis to lung 9 


Metastasis to cervival lymph 


* From the Radioactive Isotope Service, The Hospital for Joint Diseases, New York, and the Pack Medical Foundation, New York, 
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No. of 
Patients 
nodes (signal nodes) 6 
Pelvic deposits 
Metastasis to opposite ovary 


in ~] 


Evidence of intestinal obstruction was 
noted in 23 patients. These values are not 
mutually exclusive inasmuch as a patient 
may have had generalized abdominal metas- 
tases and, in addition, metastasis to the 
lung, or he may have had evidence of intes- 
tinal obstruction. 

From this breakdown it will be seen that 
most of the patients were in the fourth or 
fitth decade of life; that adenocarcinoma, 
especially cystadenocarcinoma, was the 
most common histologic type of cancer; 
that generalized abdominal metastases 
were the most frequent condition; and that 
there was a rather high incidence of intes- 
tinal obstruction. Relatively few patients 
had metastasis to the lung; a few had local- 
ized, large pelvic deposits. Five patients 
presented evidence of involvement of both 
ovaries only. The observation that most of 
the patients had generalized intra-abdomi- 
nal metastases suggests that intra-abdomi- 
nal isotopes may be effective in combating 
this form of cancer. 


TYPES OF ISOTOPES AND DOSAGES 


The three isotopes most frequently used 
were: radioactive gold (Au!?*), radioactive 
yttrium (Y?"), and radioactive chromic 
phosphate (CrP®QO,). Combinations of 
these isotopes were often administered as 
part of an investigation studving the effects 
of combining an isotope of short half-life 
with one of longer half-life. Radiation 
delivered over a short period combined 
with more prolonged irradiation seems to 
have certain advantages. Usuallv, either 
radioactive gold or yttrium was adminis- 
tered as the short-lived isotope and com- 
bined with radioactive chromic phosphate 
as the longer-lived isotope. Other isotopes 
are being investigated as part of this studv. 
Palladium is such an element, with one iso- 
tope, palladium 109, having a half-life of 
133 hours, and another isotope, palladium 
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103, having a half-life of 17 days. 
Radioactive gold has a half-life of 2.7 
days. The ultramicroscopic colloidal gold 
particles become condensed within 1 to 2 
days into visible, dot-like particles in the 
cytoplasm of the macrophages, which are 
probably then mobilized on the mesothe- 
lial surface of the serosa, and uniform 
deposition on the serosal surface is obtained 
by the intra-abdominal administration of 
the radioactive gold. Because of the low 
half-path (0.4 mm.), about go per cent of 
the ionization resulting from the beta 
particles occurs within the first millimeters 
of the serosa. This reaction is, accordingly, 
a superficial one. About 10 per cent of the 
Au!’ radiation spectrum is gamma radia- 
tion with an energy of 0.411 mev. Radio- 
active chromic phosphate is a suspension in 
dextrose of ignited and finely ground 
chromic phosphate, having a particle size 
of 0.2 to 0.4 u. It is not truly a colloid but, 
rather, a suspension of particles that tend 
to agglomerate upon contact with the peri- 
toneal fluids and also have a tendencv to 
“puddle” in the lower peritoneal cavity. 
The long half-life of P? within the chromic 
phosphate is 143 days. The dissipation of 
the radioactivity is considerable; about 2 
months 1s required to deliver 97 per cent of 
the total energy. Radioactive yttrium 
(Y*") is a pure beta emitter in the range of 
2.18 mev., with a half-life of 61 hours. It 
forms insoluble complexes with nucleic 
acids. When given intraperitoneally, it 
must be administered simultaneously with 
à carrier—nonradioactive yttrium (Y 59), 
This results in the formation of large mole- 
cules when the vttrium combines with pro- 
teins, thereby assuring against escape of 
the yttrium from the abdominal cavity.!! 
The dose varied from 50 to 150 mc of 
radioactive gold; from 30 to 40 mc of radio- 
active vttrium; and from 10 to 20 mc of 
radioactive chromic phosphate. The dose 
was determined by considering all factors, 
including the size and weight of the pa- 
tient, her general metabolic state, the 
hematopoietic reserve, and previous 
therapy. If onlv gold was to be used, the 
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patients received from 100 to 150 mc of the 
isotope intra-abdominally; on the other 
hand, if she was to be treated by a combina- 
tion of gold and chromic phosphate, she 
would then receive £o to 100 mc of gold and 
10 to 20 mc of radioactive chromic phos- 
phate. 

When the isotopes were administered for 
the control of fluid, either a paracentesis or 
a thoracentesis was performed, and the 1so- 
topes were administered directly into the 
abdomen or chest, being diluted by a resi- 
dual fluid. If the isotopes were adminis- 
tered into a “dry abdomen,” z.e., an abdo- 
men known to be the seat of multiple car- 
cinomatous implants but with no ascites, 
a 15 gauge needle would be inserted into 
the abdomen under local procaine infiltra- 
tion, and a small polyethylene catheter 
would be threaded through the needle. 
If the catheter went smoothly into the 
abdominal cavity, it was then known to be 
in a free peritoneal cavity and not in the 
abdominal wall, omentum, or a viscus. The 
isotopes were diluted with 250 to 350 cc. of 
saline and administered into the abdominal 
cavity. 

At the time of surgery, either for defini- 
tive removal of the cancer or for explora- 
tory laparotomy, a polyethylene tube was 
left in the abdominal cavity for the ad- 
ministration of the isotopes. 

When given interstitially, the isotopes 
were injected in small volume, varying 
from 1 to 4 cc., into the pelvic masses, the 
injection usually being made through the 
vagina. In one instance the technique of 
Greenberg and Dudley was used, in which 
radioactive yttrium was incorporated in 
soluble cellulose strands and delivered 
through the vagina to a pelvic mass. This 
was done by Dr. Joseph Greenberg. The 
procedures were usually performed in the 
patient's room with local anesthesia, al- 
though two interstitial administrations 
were done in the operating room under 
pentothal anesthesia. After the administra- 
tion of the isotopes into the abdomen, the 
patients were instructed to roll about from 
side to side for about an hour. Each patient 
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cooperated and a better distribution of the 
isotopes throughout the abdominal cavity 
was thus assured. 

The dose in rads from isotopes adminis- 
tered interstitially was calculated from the 
formula 


where D; is the total dose delivered over 
the lifeline of the isotope in rads, C is the 
concentration in uc per gm. of tissue, 7 1s 
the average beta ray energy in mev., and T 
is the effective life in davs. Inasmuch as the 
isotopes of this experiment can be retained 
indefinitely in the organ, the etfective life 1s 
equivalent to the radiochemical mean life. 
Thus, for Y”, which has a half-life of 2.54 
davs, with an average beta ray emission of 
0.93 mev., 0.6 mc will deliver 1,000 rads 
beta to 100 gm. spherical organ. 

The dose delivered to the peritoneum 
after intra-abdominal administration 1s 
calculated on the basis that the abdomen is 
5,000 sq. cm. and utilizing the above 
formula, 10 mc of CrP*?O, would deliver 
21,600 rads beta equivalent. 


RESULTS 
LONGEVITY 

Sixty of the 80 patients treated have 
died: 58 from ovarian cancer, one from a 
cerebrovascular accident, and one from 
coronary thrombosis. Fifteen are alive, in- 
cluding 5 who received isotopes prophy- 
lactically after surgical resection of the 
isolated ovarian cancer; these patients are 
alive from 2 to 5 years after their operation 
and isotopic regimen. Of the additional 10 
patients, 3 are living with evidence of resid- 
ual cancer, one of whom is miserable be- 
cause of extensive pelvic infiltration. not 
controlled by the interstitial administration 
of isotopes; the other 7 are surprisinglv 
well, with no evidence of cancer even 
though there was widespread cancer involv- 
ing the abdominal cavity at the time of 
isotopic administration. The isotopes are 
considered to have prolonged life in this 
group. 

An analysis of the time of death after the 
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isotopic regimen reveals that 20 patients 
died immediately or within 2 months after 
the therapy. There were no complications 
in these patients as a result of the isotopes. 
Rapid death after the therapeutic regimen 
emphasizes the fact that these patients 
were in terminal stages and the isotopes 
were administered as a last resort in the 
hope that something heroic might be ac- 
complished. Failure in this respect empha- 
sizes the futility of administering radio- 
active isotopes to such patients. 

The average duration of life for all pa- 
tients who died, including the 20 who suc- 
cumbed within 2 months after isotope 
therapy, was 7.5 months: 17 died between 
the third and fifth month; 16 died between 
the fifth and twelfth month; 2 lived 16 
months, and one 32 months after isotope 
therapy. One patients died 4 years after 
intra-abdominal isotope treatment from 
metastasis to the brain. 


PALLIATION 


An analysis of all patients treated re- 
vealed that a good result, consisting in de- 
creased fluid formation, decrease in pain, an 
increased sense of well-being, and shrinkage 
of palpable masses, occurred in 20 patients; 
a fair result occurred in 22, and an equiv- 
ocal result in 6; and 18 patients received 
no benefit. Five patients received the iso- 
topes intra-abdominally as a prophylactic 
measure and the results in these cannot be 
evaluated; in 9 the administration was too 
recent for evaluation of the outcome. 

As to symptomatic response: 20 patients 
received no benefit; 36 enjoyed a feeling of 
well-being; pain subsided in 35; and in 16 
there was definite shrinkage of a palpable 
mass. Of the 16 patients who received the 
radioactive isotopes for the control of as- 
cites, the control was complete in 2, partial 
in 12, and 12 showed no benefit. Benefit 
was noted in one of the 2 patients who re- 
ceived the isotopes for the control of hydro- 
thorax. 

No patient with evidence of intestinal 
obstruction benefited from the radioiso- 
topes administered intra-abdominally. 


Irving M. Ariel 


NOVEMBER, 1962 


Hence, intra-abdominal isotopes are con- 
sidered not indicated in the presence of 
severe intestinal obstruction. 

The duration of palliation varied from 1 
to 30 months. When symptoms recurred, a 
second course of isotope therapy had little 
effect. 

The following abstracts are included as 
examples of techniques and the responses 
to Isotope therapy. 


Complete Control of Ascites 


J. P.—39 years. Cystadenocarcinoma of ovary 
with peritoneal implants. 

April 10, 1955. Hysterectomy and bilateral 
salpingo-oophorectomy. 

October 1, 1956. Paracentesis: 6,000 cc. fluid 
with cancer cells identified in fluid. 
r1 mc CrP?O, intra-abdominally. 

August 20, 1961. No evidence of cancer. 


Remarks: Complete control by a rela- 
tively small dose of CrP?O, for over 6 
years. 


Palliation from Interstitial Isotope Therapy 


F. G.—58 years. Papillary adenocarcinoma of 
ovary infiltrating rectum and pelvic struc- 
tures. 

May 16, 1957. Bilateral oophorectomy and hys- 
terectomy: large pelvic mass residual. 

May 31, 1957. Yttrium go, 10 mc, plus 30 mg. 
thiotepa; mass smaller. 

June 7, 1957. Yttrium 9o, 30 mc; slight shrink- 
age of mass. 

June 21, 1957. External irradiation; no benefit. 

July 9, 1957. Colostomy. 

September 19, 1957. Yttrium go, 40 mc; mass 
smaller. 

November 4, 1957. Iridium seeds, 40 mc; slight 
superficial necrosis. 

April 24, 1958. Yttrium 9o, 25 mc, plus 30 
radon seeds, 1.5 mc each; no significant 
change. 

June 18, 1958. Yttrium filament, 17,000 eq. £ 
roentgen per linear cm. at 0.§ cm. distance. 

October 25, 1958. Patient expired. 


Remarks: This case illustrates partial 
control of a pelvic cancer that obstructed 
the rectum, treated by repeated injections 
of radioactive isotopes interstitially into the 
cancer by way of the vagina. Most of these 
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were performed as office procedures. They 
produced a minimum of trauma to the pa- 
tient, a factor which must be considered in 
a palliative program. The patient enjoyed a 
relatively comfortable existence for 1.5 
years as the result of interstitial 1sotope 
therapy. 

The efficacy of this regimen in certain 
instances is evidenced by a 6 year "cure" of 
a huge primary malignant melanoma of the 
vagina by interstitial radioactive isotope 
therapy.? 


Isotope Treatment of Hepatic Metastases 
L. T.—51 years. 


December, 1954. Bilateral salpingo-oophorec- 
tomy for bilateral cystadenocarcinoma (low 
grade). (Hysterectomy previously for 
fibroids.) 

October, 1956. Metastases to lungs, bilateral 
cervical lymph nodes, and liver; roentgen 
therapy to cervical lymph nodes and lung; 
moderate regression. 

October, 1957. Ascites and enlarged liver; 4 mc 
CrP?O, into hepatic artery; 10 mc yttrium 9o 
into hepatic mass. 

December, 1957. Patient expired. 


Remarks: This case demonstrates an 
effort to control metastasis to the liver by 
means of radioactive isotopes. The patient 
had extensive cancer involving most of the 
abdomen and the liver, as well as bilateral 
metastases to the cervical lymph nodes and 
the lungs. The pulmonary and lymph node 
metastases were treated by external irradia- 
tion. The hepatic metastasis was treated by 
radioactive isotopes. One course of isotopes 
was injected directly into the hepatic artery 
via a percutaneous route in a catheter in 
the femoral artery, which was then 
threaded through the aorta to the level of 
celiac axis. Placement of the Geiger Müller 
counter over the liver showed a marked up- 
take of the isotope by the liver, including 
the neoplasm. Inasmuch as the tumor is 
supplied by blood from branches of the 
hepatic artery, the preferable way of ad- 
ministering any agent, either chemothera- 
peutic or isotopic, is via the hepatic artery. 
In addition to the intra-arterial therapy, 
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the patient received radioactive isotopes 
delivered interstitially by the percutaneous 
route, under scintiscanning direction of 
radioactive yttrium, directly into the liver. 
There was marked shrinkage of the hepatic 
mass, with relief to the patient from pres- 
sure by this enlarged mass. The treatment 
was not considered to have any effect on 
the over-all course of the disease, and the 
patient rapidly developed extension of the 
cancer and died only 2 months after the in- 
stitution of therapy. 

An interesting feature of this case is that, 
despite histologic evidence of a neoplasm of 
very low-grade malignancy, the patient 
died 3 years after the initial operation from 
widespread dissemination of her cancer. 


Control of Pleural Effusion in a Patient with 
Extensive Dissemination of Ovarian Cancer 


N. S.—z2 years. Papillary cystadenocarcinoma, 
metastatic to abdomen, liver and chest; 
bilateral pleural effusion. 

September, 1955. Exploratory laparotomy. 

December, 1955. CrP9?O,, 15 mc, and 40 mg. 
thiotepa into right chest cavity after thora- 
centesis; Io mc CrP?O, into abdominal cavity 
after paracentesis; deep roentgen therapy, 
2,400 r to each of two portals of right hypo- 
chondrium; control of right hydrothorax and 
ascites. 

April, 1956. Roentgen therapy to mass in pelvis; 
15 mc CrP?O, into left chest for massive left 
pleural effusion causing severe dyspnea; pan- 
cytopenia. 

July 28, 1956. Patient expired; no further 
effusion into pleural space. 


Remarks: This case demonstrates the 
role of radioactive isotopes in the over-all 
control of a patient with disseminated 
ovarian cancer. The large masses involving 
the pelvis were treated by external irradia- 
tion inasmuch as the radioisotopes, because 
of their lack of penetration, would not be 
expected to affect these. The patient's as- 
cites was treated by radioactive isotopes, 
but the main function here was the control 
of pleural effusions. A right pleural effusion 
was completely controlled for approxi- 
mately 8 months by combined isotope and 
chemotherapy, and an extensive left pleural 
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effusion which caused severe dyspnea was 
controlled for 4 months, at which time the 
patient expired. 


Prolonged Palliation by Combined Isotope 
Therapy 


E. K.—Papillary cystadenocarcinoma; exten- 
sive abdominal metastases, large pelvic mass. 

September 25, 1958. Y°”, 50 mc intra-arterially. 

January 28, 1959. Au!*®8, 20 mc direct into abdo- 
men. 

September 15, 1959. Co® vaginal applicator; 
2,079 mg. hr. radium equivalent. 

July 7, 1960. CrP9O,, 15 mc direct into abdo- 
men. 

October 28, 1960. CrP*O,, 10 mc direct into 
abdomen. 

March 10, 1961. CrP®Q,, 30 mc interstitially 
into pelvic mass. 

March 14, 1961. Silver-coated gold, 25 mc 
interstitially into pelvic mass. 

May, 1961. Patient expired. 


Remarks: This patient enjoyed a com- 
fortable period of 2 years and 8 months 
from combined isotope therapy. 


Intra-abdominal Isotopes, Subsequent Preg- 
nancy, and Intra-abdominal Isotope Therapy 
during Pregnancy? 

C. L.—22 years. Papillary cystadenocarcinoma 
of both ovaries with extensive intraperitoneal 
implants; omentum solid with cancer. 

July, 1959. Right oophorectomy and appendec- 

‘tomy. 

August 4, 1959. CrP**O, 20 mc, plus Au, 
75 mc, intra-abdominally. 

February 27, 1960. CrP*O, 20 mc, intra- 
abdominally. 

Tune 16, 1960. Five month fetus noted. 

September 18, 1960. Normal baby delivered by 
cesarean section. 

May 10, 1962. Mother and baby doing well. 


Remarks: The second course of isotopes 
(February 27, 1960) was given when the 
patient was 1 month pregnant. The child is 
normal, with no evidence of her intra- 
uterine radioactive environment 18 months 
later. 

It is estimated that the patient received 
approximately 100,000 rads from the com- 
bined isotope therapy to the abdominal 
cavity. 
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COMPLICATIONS 


No patient suffered any serious compli- 
cation; f.e., perforation of bowel, infiltra- 
tion of a solid viscus, etc. from the isotope 
administration. Three patients suffered 
from infiltration of isotopes in the abdomi- 
nal wall, and in 2 there was seepage of 
Isotope-containing fluid from the abdominal 
cavity after the administration of the iso- 
topes; this caused an erythematous reac- 
tion about the puncture wound where the 
isotopes were administered. In both in- 
stances, the reaction subsided spontane- 
ously in 5 to 10 days. In the third patient, 
the reaction persisted for 3 months. 

Two patients developed severe paralytic 
ileus, with marked intestinal distention, 
after the administration of the isotopes. It 
is believed that the isotopes produced a 
form of chemical peritonitis, resulting in 
ileus. In both instances, the ileus subsided 
after medical management with no severe 
residuum. This phenomenon was also ob- 
served by Rose.* One patient had severe 
pain at the site of injection of the radio- 
active isotopes; the pain was intra-ab- 
dominal, and it is interpreted that the ma- 
terial may have been injected directly into 
the omentum causing the painful reaction. 

Hematopoietic depression was not ob- 
served in any patient who received radio- 
active isotopes as the exclusive therapy. 
Three patients suffered from pancytopenia; 
2 of these had received chemotherapy pre- 
vious to the isotope regimen. All blood ele- 
ments participated in the drop but rose 
rapidly after the administration of 1,000 cc. 
of fresh whole blood. The third patient 
suffered a fatal aplasia from combined ex- 
ternal irradiation, chemotherapy and iso- 
tope administration. 


DISCUSSION 


Large doses of superficial irradiation can 
be given by the intra-abdominal adminis- 


tration of radioactive isotopes. The poor 


cure rate for ovarian cancer, averaging 
about 30 per cent 5 year cures, emphasizes 
the need for improved treatment methods. 
Many recurrences of ovarian cancer are 
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probablv due to the rupture of cvsts con- 
taining fluid in which float cancer cells that 
produce deposits of cancer throughout the 
peritoneum. Such seeding produces a situa- 
tion that is ideal for treatment by the intra- 
abdominal administration of radioactive 
isotopes. The fact that 5 patients treated 
by postoperative isotope administration 
are doing well from 2 to § years after ex- 
cision of their ovarian cancers suggests 
that the isotopes were beneficial in helping 
to control possible growth from seedings. 
This is speculative, and one cannot make a 
definite statement as to the effects of the 
isotopes in controlling recurrences in these 
5 patients. 

Greenberg and Dudlev!! have reported 11 
patients who received Y?" prophvlactically 
after intraperitoneal spillage of cancer dur- 
ing surgical manipulation, and 7 patients 
with extension of ovarian cancer who re- 
ceived Y” intra-abdominally; 15 are alive 
and well, 6 for more than § years. Rose’ 
reported 24 patients treated prophvlacti- 
cally postoperatively because of ruptured 
cystadenocarcinoma; 18 (75 per cent) are 
alive and well from 6 to 76 months after 
treatment. T'wo of the group are alive with- 
out evidence of tumor; 4 have died of their 
cancer, and 2 are alive with recurrent can- 
cer. Six of the group later developed intra- 
abdominal cancer. 

The fact that approximately 75 per cent 
of the patients develop postoperative intra- 
abdominal cancer, which often starts as 
tiny growths resulting from the adherence 
of cancer cells to visceral and parietal peri- 
toneum, strongly suggests that isotope ad- 
ministration 1s indicated. prophvlactically 
after the excision of ovarian cancers. Five 
vear and ten year follow-up of larger series 
of cases will be necessary to determine the 
absolute value of this regimen. 

The observation that one patient (C. L.), 
who had extensive intra-abdominal metas- 
tases including an omentum solid with 
cancer, was apparently cured for 2.5 years 
by the intra-abdominal administration of 
isotopes, even to the point of delivering a 
normal baby, indicates the efhcacy of 
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intra-abdominal isotopes in controlling 
some cancers.” 

Cancer seedings are an Important factor 
in the production of fluid, and the intra- 
abdominal administration of isotopes is an 
ideal means of destroving the cancer cells 
and controlling intra-abdominal fluid. 
Other studies in this clinic have demon- 
strated that fluid accumulates in the abdo- 
men owing to peritoneal cancer seedings or 
obstruction to circulation. It has been the 
author's policy that, if a patient does not 
respond to the intra-abdominal administra- 
tion of isotopes on two occasions, further 
isotope therapy be abandoned and reliance 
placed on irradiating bv external means the 
region of the porta hepatis. Evidence has 
accumulated demonstrating that ascites 
occurs as the result of circulatory com- 
promise in the region of the porta hepatis 
and that irradiation from external sources 
to this region is beneficial in controlling the 
ascites. 

Certain patients may have large masses 
involving the abdomen as well as seedings. 
Intra-abdominal isotope administration 
will control the smaller tumefactions scat- 
tered throughout the abdomen but will 
have little, if any, effect upon the large 
masses because of the superficial nature of 
the irradiation. Accordingly, it 1s our policy 
to administer intra-abdominal radioactive 
isotopes for the control of the seedings and 
depend upon external irradiation, given 
over more limited ports, to aid in the con- 
trol of larger masses. 

When patients have pelvic deposits, pal- 
liation can often be obtained by the judi- 
cious use of isotopes injected interstitially 
into these pelvic tissues. This has been done 
in a number of patients whose masses were 
observed to be inoperable, and who received 
interstitial isotope irradiation at the time 
of operation, or postoperatively via the in- 
travaginal route. The procedure is atrau- 
matic, Is not time-consuming, and is often 
effective. It is realized that the dose of 
radiation given by this technique usually 
lacks homogeneitv, but excellent palliation 
can frequently be obtained. Experiments 
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are in progress to improve the logistics of 
administration of isotopes interstitially to 
assure a more homogeneous dose. The in- 
tra-abdominal administration of radio- 
active isotopes has been combined with the 
interstitial administration of isotopes de- 
livered per vaginam, with pelvic irradia- 
tion from a Co® intravaginal applicator 
designed by the author, or with tele- 
therapy. 

The observation that omental masses 
disappeared after isotope therapy in some 
patients suggests that the omentum, which 
is known to concentrate cancer cells as part 
of its function of being a “catch-all,” also 
concentrates colloidal radioisotopes ad- 
ministered intra-abdominally, making 
this an effective measure for destroying 
cancer within the omentum. 

An autopsy on one patient who had had 
extensive generalized carcinoma revealed 
only a few scattered foci of cancer cells 
within a dense fibrous mesh. In 2 patients 
on whom exploratory operations were per- 
formed months after intra-abdominal iso- 
tope therapy, only a large pelvic mass was 
found in each instance, whereas previously 
they had had generalized intra-abdominal 
metastases. 

Rose'5 reported one patient who died from 
malignant hypertension 72 months after 
Au! therapy for widespread peritoneal 
seedings in the abdomen and pelvis and in 
whom no trace of cancer was found on 
postmortem examination. 

The relative benefits of one isotope over 
another, and the question of whether giving 
combined isotopes, as practiced bv the 
author, is more beneficial require further 
Investigation. 

Experience with the administration of 
radioactive isotopes intravascularly into 
the abdominal aorta as a means of deliver- 
ing them via the arteries to the tumors is 
too meager to warrant any conclusion. The 
results have not been spectacular and con- 
tinued efforts in this direction are planned. 
Ceramic microspheres, 60 microns in 
diameter and tagged with Y”, are being 
used in this investigation. 

Patients with intestinal obstruction have 


Irving M. Ariel 


NOVEMBER, 1962 


not benefited from radioactive isotopes, 
suggesting that their administration is not 
indicated in such cases. Furthermore, pa- 
tients in a severely debilitated state, with 
far-advanced cancers, have in no way bene- 
fited, indicating that radioactive isotopes 
are also contraindicated in such instances. 

The recent report of Santoro, Griffen, 
and Wagensteen!* on the second-look opera- 
tion at varying times after the original 
operation, for the surgical excision of re- 
currences, will contribute to our knowledge 
of the natural history of ovarian cancer, 
but it is doubtful if the procedure will find 
wide clinical application. 

The question of the administration of 
cancer chemotherapeutic drugs in prefer- 
ence to, or simultaneously with, other 
modalities including radioactive isotopes 
is being investigated. It has been my ex- 
perience that all drugs presently available, 
with the exception of methotrexate given 
for choriocarcinoma, exert but a transient 
effect. I have given them concurrently with 
radioactive isotopes but always cautiously, 
because the drug is absorbed and may exert 
an adverse effect upon the hematopoietic 
system. The data will be reported later. 


CONCLUSIONS 


1. The intra-abdominal administration 
of certain radioactive isotopes is effective 
in destroying intraperitoneal ovarian can- 
cer seedings and small omental cancer 
masses. 

Its use appears indicated prophylac- 
Bealls after operation for ovarian cancer. 
Further studies are needed to confirm this 
impression. 

3. Ascites due to ovarian cancer was 
completely controlled in 5 per cent of pa- 
tients, partially controlled in 47 per cent, 
and unaffected in 47 per cent after intra- 
abdominal administration of radioactive 
isotopes. 

4. Combined radioactive isotopes—one 
with a short half-life (Au!?*5, Y??) and one 
with a long half-life (CrP?O,)—were used. 
This combination 1s believed preferable to 
injecting a single isotope, but additional 
studies are being made to confirm this 
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preliminary impression. 

5. Intra-abdominal radioactive isotopes 
combined with teletherapy is a useful 
means of treating small and larger-sized 
deposits of ovarian cancer. 

6. The interstitial administration of ra- 
dioactive isotopes is a useful means of 
irradiating pelvic cancer. 

7. One patient is apparently cured and 
delivered a normal baby 2.5 years after the 
intra-abdominal administration of radio- 
isotopes. 

8. The average duration of life after 
radioisotope therapy of the £8 patients who 
have died was 7.5 months. It is believed 
that life was significantly prolonged in 10 
patients. 

9. Palliation (a sense of well-being, 
shrinkage of masses, decrease in fluid ac- 
cumulation, and decrease in pain) occurred 
in approximately ṣo per cent of the pa- 
tients. Palliation was considered good in 25 
per cent, fair in 25 per cent, equivocal in 8 
per cent. No benefit was observed 1n 20 per 
cent of the patients. 

10. The complications of radioactive 
isotope therapy are minimal. 

1I. Patients with intestinal obstruction 
and those severely debilitated respond 
poorly, and radioactive isotope administra- 
tion Is contraindicated in such instances. 
Pack Medical Foundation 
139 East 36th Street 
New York, New York 
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THE INCIDENCE AND APPEARANCE OF ROENTGEN- 
OLOGICALLY VISIBLE PSAMMOMATOUS CALCIFICA- 
TION OF PAPILLARY CYSTADENOCARCINOMA 
OF THE OVARIES 


By J. R. CASTRO, LT MC USN,* and E. W. KLEIN, LT MC USN} 


SAN DIEGO, CALIFORNIA 


HE striking roentgenographic features 

noted in a recent case of psammoma- 
tous metastatic calcifications in a young 
female with papillary cystadenocarcinoma 
of the ovary prompted the authors to re- 
view the literature on this subject and 
present what appears to be one of the most 
remarkable cases of this entity reported. 

Serous cystadenomata are one of the 
most common of ovarian tumors, various 
authors having related their incidence at 
from 15 to 33 per cent?’ of cystic tumors of 
the ovaries. They may occur in any age 
group although usually from the age of 30 
to 60 and are thought to arise from the 
germinal epithelium of the ovary." 

These tumors may be simple cysts or 
have papillary excrescences within them. 
The presence of such papillary projections 
increases the malignant potential and, in- 
deed, papillary serous cystadenocarcino- 
mata are probably the most common 
malignant ovarian lesions. 

Kent and McKay in their analysis of 
2,530 cases of ovarian tumors report that 
24.5 per cent of these were serous cysta- 
denomata with a malignancy rate of 34.5 
per cent. Thus, of 349 malignant ovarian 
tumors, 214 (the most abundant) were 
serous cystadenocarcinomata. On sheer 
numerical grounds alone, not to consider 
the morbidity and mortality, these are 1m- 
portant lesions. 

Calcification within these tumors may be 
a prominent feature both of the primary 
and metastatic areas." Microscopically, this 
most often occurs in the form of discrete 
entities known as corpora amylacea or 
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psammoma bodies. The histologic appear- 
ance of these tumors including the psam- 
moma bodies has been well described in 
standard texts. A photomicrograph is in- 
cluded chiefly to show the abundant calci- 
fication present throughout the tumor 
(Fig. 1). 

This calcification may be discernible on 
roentgenograms 1n a distinctive fashion 
both in the primarv and metastatic lesions. 
Previous reports have been made, one of 
the earliest being Loud's* in 1936. These 
reports have been scanty in recent years 
and none has cited the incidence wherein 
these lesions might be roentgenologically 
discernible. With this in mind, we have re- 
viewed the records of the past 33 years at 
the U. S. Naval Hospital, San Diego, and 
will summarize these data, presenting 4 
cases in detail including the one referred to 
in the opening paragraph. 


CLINICAL MATERIAL 


Forty-three cases coded under the Armed 
Forces Pathologic Nomenclature as Cystad- 
enocarcinoma (#1430), Adenocarcinoma 
(#1400) or Carcinoma, n.e.c. (#1490) pri- 
mary in ovary were reviewed from the 
Clinical Index of the U. S. Naval Hospital, 
San Diego, covering a period from 1957 to 
1961. The results of histologic examination 
at either necropsy or of surgical specimens 
revealed 34 of these to be papillary cyst- 
adenocarcinomata. Roentgenograms were 
available and reviewed carefully on 33 of 
these patients. Four of the 33 patients were 
thought to have roentgenographic evidence 
of calcified tumor in metastases. Psam- 


The opinions or assertions contained in this article are the private ones of the writers and are not to be construed as official or reflect- 
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moma bodies were noted in abundance on 
review of the slides. 

Microscopic evidence of calcification in 
the form of psammoma bodies was reported 
on 7 other patients with this disease. None 
of these patients revealed definite roent- 
genographic evidence of psammomatous 
calcification however. Presumably this was 
due to lack of sufficient amount of psam- 
moma bodies within the tumors. In our 4 
reported cases the correlation between the 
microscopic abundance and the roentgeno- 
graphic prominence of the psammomatous 
calcification was excellent and in direct 
proportion as may be expected. The over-all 
incidence of roentgenologically discernible 
calcification in the 33 cases of papillary 
cystadenocarcinoma was therefore 12 per 
cent. This was somewhat higher than we 
expected and reflects, we believe, closer ap- 
plication of the findings elucidated in this 


paper. 
REPORT OF CASES 


Case 1. L.J., a 31 year old white female, was 
admitted to the U. S. Naval Hospital, San 
Diego on May 26, 1960 with the chief com- 
plaint of severe vomiting. Her past history re- 
vealed a right salpingo-ovariectomy in 1950 for 
a reportedly benign cyst. On July 18, 1956 a 
total hysterectomy and left salpingo-ovariec- 
tomy and appendectomy were done for an 
adenocarcinoma of the left ovary. Orthovoltage 
roentgen therapy was given to a total of 1,800 
rads to each of two ports, anterior and posterior 
over the pelvis. The patient did well for approxi- 
mately 2 years when she developed signs of in- 
testinal obstruction which progressed until 
1959 at which time a laparotomy was performed 
wherein peritoneal, omental and serosal metas- 
tases were noted. A colostomy was done. The 
pathologic diagnosis was metastatic papillary 
cystadenocarcinomatosis, primary in ovary. 

She again did well until April of 1960 at which 
time she was admitted to our hospital. Roent- 
genograms at this time revealed advanced 
metastatic calcified densities throughout the 
abdomen. A metastatic lesion in the anterior 
chest was also present. The pelvis was com- 
pletely filled with calcified tumor (Fig. 2, 3 and 
4). A second laparotomy was required to allevi- 
ate recurrent bowel obstruction. Two of the 
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Fic. I. 


Case 1. Photomicrograph showing the abun- 
dant calcification present within the tumor (darker 
staining areas, H. & E). 


largest masses in the pelvis were removed, one 
of which was completely encircling the sigmoid 
colon (Fig. $ and 6). The gross tumor had a 
sandy consistency to palpation and was quite 
gritty to section. Innumerable psammoma bod- 
les; were present on microscopic examination 
(Fig. 1). The patient did fairly well only for a 
short period and re-entered the hospital with 
vaginal bleeding of sufficient amount to require 
repeated transfusions. It was decided that an at- 
tempt at further radiation therapy might be 
valuable. The patient then suddenly also de- 
veloped a small bowel vaginal fistula. Cobalt 
therapy was continued with moderate success 
in that the bleeding stopped and the amount of 
fecal discharge decreased. 

Over the last few months the patient has 
grown steadily weaker and is now terminal. 


Case rr. M.P., a £4 year old white female, was 
examined in January, 1961, with a chief com- 
plaint of pressure in the vagina and rectum as- 
sociated with dyspareunia. Her last menstrual 
period had been in 1952. 

Examination revealed a 10 by 12 cm. mass 
which was firm and situated in the midline. 
Rectovaginal examination suggested an exten- 
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lic. 2. Case 1. Diffuse psammomatous metastasis. 
Note that many areas suggest that there is barium 
within the colon and small bowel. Several compe- 
tent observers without benefit of history were con- 
sequently led to believe that this study represented 
barium within the abdominal cavity secondary to 
a ruptured bowel during examination. 
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Fic. 4. Case r. Calcified metastatic lesion to anterior 
chest wall, probably subpleural (arrow). This is a 
rare finding in this disease. 


sion of this mass posteriorly into the cul-de-sac. 
The uterus was thought to be normal. 
Laparotomy revealed massive metastatic 
lesions to the peritoneum, omentum and blad- 
der surface. The right ovary was three times its 
normal size and completely replaced with 
tumor. Deposits were noted on the serosa, on 
the sigmoid, rectosigmoid and transverse colon. 
Both ovaries were removed but further surgery 
was not deemed advisable. Pathologic examina- 
tion revealed typical papillary cystadenocar- 
cinoma with prominent psammoma bodies 
throughout the lesions. She subsequently re- 
ceived cobalt therapy and has done well to date. 
During a review of this patient's roentgeno- 
grams, a fine granular appearing density was 
noted in the right lower quadrant. Examination 
of numerous films revealed this to be unchanged 
over a period of several months. Apparently 
this had been interpreted as feces within the 
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FrG. 3. Case 1. Roentgenogram of lower abdomen 
showing identical findings. The psammomatous 
calcifications fill the entire pelvis and appear to 
have deposited over multiple areas of the serosa 
of the bowel. 


E ^" ` 1 . 
Fic. 5. Case r. Surgical specimen 
removed from pelvis. 


colon although close scrutiny suggested that the 
density extended beyond the bowel lumen. This 
finding was thought to be representative of 
faintly appearing, but nevertheless definite, 
psammomatous calcification (Fig. 7) 


/ . 
i 


Case ut. C.Y., a 55 year old female, had a 
cystadenocarcinoma of the right ovary removed 
surgically in 1955. A calcified mass was reported 
as being visible on abdominal roentgenograms 
at that time. Peritoneal and serosal implants 
were noted at surgery. A right ovarian cystic 
lesion was removed and this was followed by 
radioactive gold treatment. 





Fic. 6. Case 1. Roentgenogram of surgically removed 
tumor. The fine granular calcifications which per- 
vade the tumor are now clearly seen. 





Fic. 7. Case 11. The psammomatous densities (arrow) 
persisted over a long span of time eliminating the 
possibility that they represented impacted fecal 
matter. 


Subsequent recurrence in 1957 was noted 
with development of abdominal masses and skin 
nodules. Cobalt radiation therapy, nitrogen 
mustard therapy and cytoxan were used over 
the next 4 years with good palliative relief. The 
patient expired in 1961 and large, multiple, 
intra-abdominal masses and metastatic serosal 
and peritoneal implants were noted at necropsy. 
Histologic examination revealed papillary cyst- 
adenocarcinoma with psammomatous calcifica- 
tion within the metastatic tumor nodules. 

A review of the roentgenograms disclosed fine 
granular appearing densities within the abdo- 
men which had been taken for feces in the 
colon. Careful evaluation revealed these to be 
unchanging in appearance and to extend be- 


. yond the bowel wall in a fashion consistent with 


psammomatous calcification of the tumor (Fig. 
B). 


Case iv. P.K., a 61 year old white female, was 
admitted to the U. S. Naval Hospital in June of 
1961 with a palpable pelvic mass associated 
with lower abdominal pain and tenderness. No 
vaginal bleeding was noted however. 

Exploratory laparotomy revealed a large left 


590 





Pic: 8. Case irr. 
thought initially to be feces. Note that the calcifi- 
cations extend beyond the bowel wall. The large 
central tumor mass was for the greater part cyste 
in nature but did contain diffuse psammoma bodies 
which may have increased its opacity. 


Faint granular densities (arrows) 


ovarian cyst with extensive metastatic carcinc- 
matosis involving the pelvis, omentum, liver 
and bowel serosal surfaces. Microscopic exami- 
nation. showed papillary cystadenocarcinoma 
with psammomatous calcification. 

A left salpingo-ovariectomy was done and 
was followed by cobalt irradiation to the ab- 
domen. Mottled fine calcification was also noted 
in the right lower pelvis in the area of metastatic 
disease which was thought to be consistent with 
psammomatous calcification (Fig. 9). 

The patient has done well following therapy. 

DISCUSSION 

Previous authors*®-* have characterized 
the calcium visible within these tumors as 
hine, granular and of less densitv than anv 
of the other common calcific lesions in the 
abdomen. The rather extensive distribu- 
tion throughout the abdomen has also been 
stressed.^ Our series of cases again revealed 
this to be true. We, however, wish to em- 
phasize the resemblance to ingested barium 
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of several days duration and to'point out 
the tendency of metastatic serosal implants 
to outline the bowel, as noted in Case r. 
The combination of these characteristics, 
especially the serosal implants, mav be a 
source of error to both the clinician and the 
radiologist! and often leads to the mistaken 
conclusion of previouslv ingested or in- 
serted barium and/or feces in the bowel. 
Cases rrr and rv tend to illustrate this. 

It is felt that remembrance of the above 
will result in clearer appreciation of the 
appearance of psammomatous calcification 
and more instances of roentgenologic diag- 
nosis of it. 

Since none cf the previous reports had 
attempted to relate the incidence of roent- 
genographically visible psammomatous cal- 
cification, we surveyed our records with this 
as a secondary purpose. The incidence of 
12 per cent is felt to be higher than expected 
and reflects closer and more careful inter- 





l'1G. 9. Case 1v. The calcification in the right upper 
quadrant of the abcomen (arrow) is biliary. The 
mottled calcifications in the right lower quadrant 
correspond to metcstatic tumor deposits. 
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pretation in light of the above described 
characteristics. 

It may be stated finally that the visibil- 
ity of the calcium on roentgenograms 


varies directly with the amount present | 


microscopically although, of course, the 
extent of metastasis is not similarly related. 


SUMMARY 


I. Four cases of papillary adenocarci- 
noma primary in the ovary are presented 
with roentgenographic evidence of calcifica- 
tion within psammoma bodies common to 
these tumors. 

2. A review of the records at the U. S. 
Naval Hospital, San Diego, reveals an ap- 
proximate incidence of 12 per cent of our 
cases to have had roentgenographically 
visible psammomatous calcification. 

3. A brief discussion of the appearance 
of these calcifications 1s added with atten- 
tion to their resemblance to ingested bar- 
ium and/or feces. The frequency with 
which serosal implants outline the bowel is 
stressed. 


J. R. Castro, LT MC USN 
U. S. Naval Hospital 

Park Boulevard 

San Diego, California 
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CHRONIC LYMPHOCYTIC LEUKEMIA AND 
RADIATION THERAPY* 


By JAMES C. COOK, M.D., and WALTER ROMANO, M.D. 


DETROIT, MICHIGAN 


(n lymphocytic leukemia is 
characterized by both prognostic and 
cytologic factors. The expected duration of 
life is from 1 to 20 years or more, the 
average being 3 to § years after the onset 
of the first symptoms.* Cytologically, there 
is a peripheral mature lymphocytosis with 
an associated proliferation of lymphoid 
cells throughout the blood forming organs. 
This feature differentiates it from lym- 
phosarcoma which may have the same tis- 
sue changes,? and from Hodgkin's disease 
which may have a leukemic blood picture.” 
Fer nearly 60 years, chronic lymphocytic 
leukemia has been treated with radiation 
therapy.?^* Roentgen rays have been ap- 
plied regionally, usually to the spleen or en- 
larged lymph nodes,’ or to the total body” 
in either intensive short courses or pro- 
longed periods of low dose administration. 
Radiation has also been delivered internally 
with radioactive phosphorus (P®).!7 Fur. 
thermore, beginning with the introduction 
of methyl.bis (B-chloroethyl) amine hy- 
drochloride (nitrogen mustard) in 1946,” 
about 30 different alkylating agents of the 
nitrogen mustard type have been clinically 
studied.” The partially successful ones have 
included methyl-bis (B-chloroethyl) amine 
hydrochloride; triethylene thiophosphor- 
amide (Thio-Tepa, TSPA) 39? triethylene 
melamine (TEM), %4 used in 1950 as the 
first mustard derivative for oral administra- 
tion; myleran, a derivative with a different 
alkylating side chain; and chlorambucil 
(CB 1348) or leukeran, the most effective 
and introduced by Galton and associates in 
1955.9 Corticosteroids have been tried as 
specific antileukemic agents, but the results 
have been unsatisfactory and they should 
be reserved for complicating hemolytic 
anemia and/or thrombocytopenia.*5 


MATERIAL 


A series of patients with chronic lympho- 
cytic leukemia treated solely with roentgen 
rays at Harper Hospital, Detroit, Michi- 
gan, during the past 38 years is presented. 
The patients are classified according to sex 
and age. The long term results of treatment 
are compared with several series from the 
literature in which some type of radiation 
therapy had been utilized as the predomi- 
nant method. An attempt is also made to 
compare the patient response when some of 
the newer chemotherapeutic agents were 
used as reported in the literature with that 
obtained by regional external radiation 
therapy. 

From 1922 through December, 1960, 150 
patients with active chronic lymphocytic 
leukemia have received regional external 
roentgen therapy as their primary treat- 
ment. Of these, there were 33 who died, or 
were lost to follow-up and were presumed 
to have died, within 3 months of the initial 
dose of radiation; it is felt that they re- 
ceived an inadequate trial of treatment. 
The survival dates are calculated from the 
time the patient received his initial treat- 
ment to the time of death, or until the pa- 
tient was lost to follow-up. Patients lost to 
follow-up have been included and such pa- 
tients are presumed dead. 

Prior to the use of alkylating or so- 
called radiomimetic drugs, radiation 
therapy proved to be of much greater value 
than the use of arsenicals or any other 
treatment method. Therefore, the results 
obtained with radiation therapy could also 
be used for estimation of the value of vari- 
ous chemotherapeutic agents. A statistical 
analysis of our cases with an explanation of 
the method of treatment is presented as a 
yardstick by which a comparison can be 


* Presented at the Sixty-second Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 26-29. 
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made with the newer chemotherapeutic 
methods. 


SEX INCIDENCE 


Ninety-six of the patients in our series, 
or 64 per cent, were males and 54, or 36 
per cent, were females. This is a ratio of 
1.7:1 of males to females. In a review of six 
repor ted large series*9:22:26/35:37 since 1924, It 
is interesting to note that there has been 
progressive increase in the percentage of 
cases of chronic leukemia in females as 
compared to males. In the earliest of those 
series reported in 1924,” 26 per cent of the 
cases were females as compared to 36 per 
cent in the present series. Prior to 1940 in 
our group of cases there were 25 males and 
10 females, a ratio of 2.5:1. Since 1940, 71 
were males and 44 were females, a ratio of 


LTI 
AGE DISTRIBUTION 

The patients’ ages ranged from 32 years 
for the youngest to g1 years for the oldest 
when seen at the time of their initial treat- 
ment. The average age of the females was 
58.4 years and of the males 56 years, or a 
general average of 56.7 years These find- 
ings are comparable with Hiósé of other 
series 9/2225,26,8,3 and demonstrate again 
that chronic lymphocytic leukemia is a 
disease of elderly patients, occurring most 
commonly after the fifth decade of life. 


METHOD OF TREATMENT 


In all of our cases, roentgen therapy was 
the only specific method used. Patients in 
this series for whom treatment had been 
prescribed or given are those in whom the 
disease was active or causing symptoms. In 
those patients where the diagnosis of 
chronic lymphocytic leukemia was made, 
but in whom an abnormal blood picture 
was the only finding, treatment was delayed 
until there was evidence of progression of 
the disease or decrease of the normal efħ- 
ciencv. This might be manifested by an in- 
crease in lymphocytosis, development of 
anemia, a decrease in the number of plate- 
lets or increased debility. Development of 
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hepatosplenomegaly and enlargement of 
the lymph nodes were also felt to be an 1n- 
dication for therapy. 

Following its introduction in 1946, ni- 
trogen mustard therapy was given a trial 
in a few patients. Although we believe 
nitrogen mustard to be of value in the treat- 
ment of Hodgkin's disease? and some types 
of carcinoma of the lung, it was found to 
be of little benefit in the treatment of 
chronic lymphocytic leukemia; therefore, 
roentgen therapy has been continued 1i 
these cases. Supportive treatment, such as 
antibiotics to control infection and blood 
transfusions to correct anemia, was given 
when indicated. Corticosteroids also have 
been used as ancillary medication in the 
last few years, mostly in the latter stages 
of the disease. Although supervoltage 
therapy has been available at Harper 
Hospital since 1932, we have found the 
lymphocytic cells to be so radiosensitive 
and the dosage level needed so small that 
we have consistently employed conven- 
tional therapy. 

During the early vears 200 kv. peak with 
1 mm. Cu filtration, corresponding to a 
half-value layer of 1 mm. Cu, was used. 
More recently, and at present, 225-250 kv. 
constant potential with Thoraeus filtra- 
tion, corresponding to a half-value layer of 
3 mm. Cu, is employed. 

Before radiation therapy is undertaken, a 
clinical and laboratory appraisal of the 
patient is made. If there is no peripheral 
lymphadenopathy, only a large area over 
the left upper anterior abdomen to include 
the spleen and retroperitoneal lymph nodes 
is treated, usually with a dose of 200 r in air 
at triweekly intervals. If lymphadenopathy 
is present, the enlarged lymph nodes are 
irradiated weekly and then at gradually 
spaced intervals with 150 to 200 r 1n air. 
The total dose is not predetermined but 
usually a dose of 150 to 1,000 r is given, de- 
pending on the radiation response of the 
patient which varies from case to case. 
Concomitant irradiation of the spleen is 
carried out as it is thought that this in- 
creases the radiosensitivity of the super- 
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ficial lymph nodes and prevents recurrence 
in irradiated areas.?? An explanation is that 
the breakdown products of the irradiated 
splenic tissue which are discharged into the 
circulation depress the activity in the 
lymph nodes. This theory is based on the 
“alarm reaction” of Selye.” 

The patient’s general condition and the 
laboratory data are closely watched and 
the intervals of treatment are lengthened, 
or rarely, shortened, to preserve a satis- 
factory clinical and symptomatic state. 
Although leukocytosis in itself, unless very 
high, is not considered an indication for 
therapy, once irradiation is instituted it is 
usually continued at regular intervals until 
the white blood cell count is below 30,000 
per cu. mm. and may be protracted for 
years. Treatment may also be given in the 
presence of a lower white blood cell count if 
large tumor masses are noted that cause 
symptoms or are otherwise distressing to 
the patient. Treatment is directed to the 
lymph node masses or to the spleen. 


DOSAGE IN RELATION TO SURVIVAL 


Table 1 shows a summary of the treat- 
ments given, as described above, to pa- 
tients surviving 3, 5, Io and 15 years. As 
part of the nature of this disease there are, 
even in greater degree than with other 
lymphomata, variations from patient to 
patient in the activity of its progress. Those 
patients showing the greatest activity re- 
ceived the greatest number of treatments 
and also had the poorest prognosis. This is 


TABLEI 


AMOUNT OF NECESSARY TREATMENT RELATED 
TO SURVIVAL TIME 





Average | Average rin Air 
Survival! No. Total Per Patient 
Time of Treat- 
(yr.) |Patients | ments Per 
Patient 
3 58 20.2 
5 34 23 
IO IO 26 


I5 3 28 
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well illustrated in Table 1. The patients sur- 
viving 3 years needed an average of 1,334 
r in air per year for any single patient, while 
those surviving for a longer time interval 
needed decreasing amounts in relation to 
survival time. Those patients surviving 
for 15 years needed an average of only 231.1 
r in air per year. Obviously, also the length 
of remission and the interval between treat- 
ments were longer in those individuals with 
a more chronic form of the disease or in 
those whose natural resistance to lympho- 
cytic leukemia was high. 


RESULTS 


Table r1 gives the absolute long term 
survival rates of the patients who had an 
adequate therapeutic trial. Patients who 
died or were lost to follow-up within 3 
months of initial treatment are excluded. 
Of the remaining 117 patients 91, or 77.7 
per cent, survived I year; 34, Or 30.3 per 
cent, survived § years; 1o, or 12 per cent, 
survived IO years, and 3, or 5 per cent, sur- 
vived 15 years. 

Prior to 1940, of the 27 patients treated 
22.2 per cent survived 5 years. Since that 
time 85 additional patients have become 
available for $ year survival appraisal with 
an over-all average of 30.3 per cent. This 
might suggest that patients are either com- 
ing earlier for treatment, or that by clinical 
experience the treatments are more effica- 
cious. More likely, however, this increase is 
due to better supportive care which in- 
cludes better control of infection by the use 
of antibiotics and better management of 
transfusions. These two factors, with gen- 
erally improved medical care, are probably 


Tase II 


ABSOLUTE SURVIVAL PERCENTAGES AFTER 
INITIAL TREATMENT 1922-1960 
Total No. | No. of 


Survival 


Years of Cases | Survivals Per Cent 
I5 5 
IO 12 
5 39.3 
I 77-7 
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enough to account for the better survival 
figures. 

A comparison of our results with those of 
other investigators reporting long term 
follow-up studies is presented in Table rr. 
A statistical compilation of the results of 
therapy is only valid when the groups com- 
pared have (1) approximately the same 
degree of involvement before therapv, (2) 
comparable ancillary care, and (3) the same 
method of follow-up and calculation of 
survival rates. Bethell? stated that the 
clinician who treats every case of chronic 
lymphocytic leukemia when first seen with 
a particular form of radiation or a non- 
alkylating agent will report much better 
results than his colleagues who withhold 
therapy in cases which do not appear to be 
progressive. 

Our series included only symptomatic 
patients with active disease. Ninety-one of 
the 117 patients, or 77.7 per cent, survived 
1 year and this would indicate a good or ex- 
cellent response to the treatment. 

Osgood and Seaman? used total body 
spray irradiation or P?, They gave main- 
tenance treatment at regular intervals 
whether the patient had symptoms or not 
in an effort to maintain a near normal 
clincial status. Lawrence e£ a/.!" injected in- 
travenously 1-2 mc P*® once or twice a 
week for 4 to 6 weeks, usually not repeated 
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within 6 months. Thev also used general 
supportive care as well as local roentgen 
therapy to the lymph nodes and spleen 
when thev were enlarged and did not 
respond to a safe dose of radiophosphorus 
as described by Reinhard ef 4775 The indi- 
cations for treatment were an increase in 
leukocytosis, increasing anemia or increase 
in the size of the lymph nodes or the spleen. 
Maintenance or prophylactic doses were 
not used. Osgood and Seaman? and Law- 
rence ef al. expressed the survival time 
from the onset of symptoms. The 1 year 
and 5 year survival figures are quite high 
when compared to our series which shows 
survival time from the initial treatment. 

Tivey? reviewed the reported survival 
figures for a large number of patients with 
chronic leukemia through 1951 and found 
that half of the patients in any series com- 
parably treated may be expected to survive 
2.65 years after development of symptoms 
and 1.6 years after commencement of 
therapy. 

Scott," who like Bethell* used both 
chemotherapy and roentgen therapy, usu- 
ally in combination, reported survival 
figures similar to ours but his results were 
determined from the onset of the disease. 
His survival figures are lower than those of 
Osgood and Seaman? or Lawrence and his 
colleagues.'* 


TaBLeE III 


COMPARATIVE LONG TERM SURVIVAL PERCENTAGES WITH DIFFERENT MODALITIES 


OF TREATMENT 






































Total Survival Percentages 
No. — 
af oe Treatment 
Cases I 5 10 I5 
1954, Lawrence!? 129 96 54 15 3.5 P? alone or with 
roentgen rays 
1957, Scott? 118 79 19,5 Hit Radiotherapy and/ 
or chemotherapy 
1958, Osgood, Seaman, 102 92.3 44.1 9.8 0.9 Titrated total body 
and Koler? roentgen therapy 
1959, Reinhard, Neely, 102 25 £1 I4 P® predominantly 
and Samples?? 
1961, Cook and | 117 220 30.3 12 5 Regional roentgen 


Romano* | 





therapy 








* Percentage survival rate is determined from initial treatment; in other series from onset of symptoms, 


TABLE IV 


COMPARISON OF SURVIVAL TIMES FOR 
LIVING AND DECEASED PATIENTS 























Total No. | Mean Sur- | Median Sur- 

of Cases | vival (mo.) | vival (mo.) 
Deceased 103 4664 29.6 
Alive I4 | 8 69.6 








Reinhard e£ al.” reported on 102 patients 
with adequate follow-up data out of a total 
group of 302 seen with chronic lymphocytic 
leukemia. Only those cases were included 
which had at least 3.0 mc of radioactive 
phosphorus (P?) and survived for 1 month 
after the first treatment. The average pa- 
tient had received 11.6 mc. Fifty-five per 
cent also had some roentgen therapy but 
the predominant therapeutic agent was 
radiophosphorus. The date of onset of the 
disease was taken from the date the diagno- 
sis was established bv an abnormal blood 
finding and the survival times were com- 
puted from this date not from the date of 
the first treatment. A mean survival time 
(after the method of Tivey??) of 42.4 
months for the nonsurvivors and 78.3 
months for the survivors was noted. 
Therapy was given when the white blood 
cell count was over 50,000 or when it was 
betweeen 25,000 and 50,000 per cu. mm. 
and the patient had active symptoms and 
physical signs such as hepatosplenomegaly, 
hematologic findings of anemia, an ab- 
normal platelet count, or an increase in the 
immature cells of the peripheral blood. 

Table 1v shows the mean survival and 
median survival in our living and dead 
patients. The mean survival was 80.3 
months for the living patients and 46.2 
months for the expired patients; the median 
survival was 69.6 months and 29.6 months, 
respectively, which compares very closely 
with the figures reported by Reinhard ef 
al? The patient living the longest following 
the first treatment in our series had been 
followed for 21 years and 8 months and ex- 
pired at the age of 62 years. 

The prolongation of the average dura- 
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tion of life obtained by treatment of 
chronic lymphocytic leukemia is rather in- 
significant, perhaps one-third to one-fourth 
longer than expected in the untreated cases. 
However, the symptomatic improvement is 
remarkable and it is believed that the eff- 
ciency of the patient 1s increased by 60 per 
cent throughout the major part of the 
duration of this disease. This conclusion 

was reached by Leucutia!? after a review of 
the literature up to 1934. We have found 
no reason to change this opinion. 


COMPARISON OF ROENTGEN THERAPY 
AND CHEMOTHERAPY 


Chemotherapy has been used rather 
recently so that, of necessitv, only short 
term results have, as yet, been reported in 
any significant number of cases. For this 
reason the criteria for the usefulness of 
these agents must be based primarily on 
symptomatic improvement, increase in 
efficiency and objective signs of improve- 
ment rather than on survival times. 

To gain a basis for possible comparison 
with roentgen therapy, the cases in our 
series were also evaluated for short term re- 
sults (Table v). The cases were divided into 
three groups. I. Those considered to have 
an excellent response were the patients who 
had relief of the symptoms of weakness or 
pressure effects, whose blood picture re- 
turned to near normal or whose tumefac- 
tions decreased markedly and those who 
were able to return to a relatively normal 
life including their regular work. II. A good 
response included the group in which some 


TABLE V 


RESPONSE TO TREATMENT AFTER FIRST THREE 
MONTHS AND CONTINUED RESPONSE 
AFTER ONE YEAR 

















Group 
No. of |.— —— 
Patients I 
Available | (Excel | , 1! IH 
lent) (Good) | (Poor) 
3 months 117 99 iâ 6 
I year 91 36 3 ; 
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Tase VI 
RESPONSE WITH CHLORAMBUCIL AS REPORTED 
] uu i sed 
Group 
Year Cases I Il III 
(Excellent) (Good) (Poor) 
Ultmann, Hyman, and Gellhorn*® 1956 18 3 7 8 
Doan, Wiseman, and Bouroncle!? 1958 18 12 6 
Israels, Galton, Till and Wiltshaw® 1958 2 12 9 6 
Rundles et al.” 1959 23 3 14 6 
Miller, Diamond, and Craver?! 1959 19 6 6 7 
Bethell, Meyers, Bishop, and Spencer® 1959 47 Satisfactory Unsatisfactory 
41 6 
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evidence of improvement was manifested 
as above with a decrease in the activity of 
the disease and improvement in general 
well-being so that a £o per cent or more re- 
turn to normal activity was possible. III. 
The third group consisted of those patients 
who showed no response to treatment or a 
response of lesser degree than that in the 
first two groups of patients. There was 
either no appreciable increase in the pa- 
tient’s general well-being, or an actual loss. 

Two sets of figures are presented: the 
first at the end of 3 months and the second 
at the end of 1 year. At the end of 3 months 
of treatment, 9g patients were thought to 
have had an excellent response, 12 a good 
response and only 6 a poor response. After 
therapy and careful supervision for 1 year, 
86 maintained an excellent response, 3 a 
good response and 2 showed a poor re- 
sponse. 

Table vr is compiled from several reports 
in the literature of the response obtained to 
chlorambucil (CB 1348). These patients 
were treated with daily doses of 0.1 to 0.2 
mg./kg. body weight in courses ranging 
from 3 to 4 weeks to several months. 
Generally, the patients were re-evaluated 
after 3 to 4 weeks of treatment in order 
that the dosage might be reduced. Run- 
dles et al.” suggested that the results not be 
evaluated until after at least 3 months of 
trial therapy. Israels eż al. stated that if 
the patients did not respond in 6 weeks, 1n- 
creasing the dosage would be of no value. 


In analyzing the results, the patients 
usually were placed in three categories, 
there being some minor differences as to 
the criteria of evaluation by the various 
authors. In the first category were those 
with a good to excellent response, in the 
second those with slight to good response 
and in the third those with a poor response. 
Bethell eż a7? simply state that of 47 cases 
41 had a satisfactory response and 6 had an 
unsatisfactory response. A total of the re- 
sults listed in Table vi of those patients 
responding in one group and those not 
responding in another group shows that of 
152 patients treated with chlorambucil, 113 
had some favorable response to therapy and 
39 had poor or no response. These figures 
may be compared with those in Table v for 
the patient response to radiation therapy 
at the end of 3 months: 111 showing some 
favorable response and 6 a poor or no re- 
sponse. 

Chlorambucil was chosen as the radio- 
mimetic agent most suitable for compari- 
son because it is considered by the ma- 
jority of authors!48911-1421,3240 to be the 
best among the present chemical agents for 
the treatment of chronic lymphocytic 
leukemia. It is too early for any significant 
number of long term results to be recorded 
but remissions and improvement have been 
reported lasting from 2 weeks to 35 years.” 

Nitrogen mustard and triethylene mela- 
mine (TEM) have been used,* *??' but no 
large series of cases have been reported. 
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Rundles and Barton*! treated 23 cases with 
TEM over an 18 month period and reported 
12 cases as having an excellent response 
and 6 a good response. Diamond" believed 
that these agents were useful only for their 
immediate effect in selected cases and 
should be followed by radiation therapy. 
Bethell’ stated that maintenance therapy 
with TEM was difficult to establish and 
should be used with caution because of its 
myelotoxic effect which may develop after 
the drug is discontinued. Myleran has been 
found to be beneficial primarily in chronic 
granulocytic leukemia. 

The corticosteroids have been used 
largely as an adjunctive agent in the treat- 
ment of chronic lymphocytic leukemia. 
Shaw e£ al. reported 24 cases in which 
prednisone was employed. Seventeen of 
these completed a 3 month course. There 
was symptomatic improvement in all cases, 
but 70 per cent had recurrence of activity 
betore treatment was completed or within 
4 weeks after its completion. Bethell,! 
Dameshek and Gunz,’ Shaw eż al% and 
others have suggested that corticosteroids 
have a limited value in the treatment of 
terminal cases and in the treatment of 
symptomatic hemolytic anemia, thrombo- 
cytopenia, purpura and those patients who 
have the autoimmune type of leukemia 
with a positive Coomb’s test. 

DISCUSSION 

Chronic lymphocytic leukemia is treated 
by some clinicians as soon as the diagnosis 
is made and by others only when the disease 
is progressing or because of symptoms. 
After treatment is instituted, it may be con- 
tinued once response is obtained at a 
maintenance level, or stopped until further 
increase in activity is noted. Each of these 
latter methods have their advocates and, 
as yet, no substantial gain in patient benefit 
has been proven by either group. 

There is general agreement that life is 
prolonged by the treatment but the chief 
beneficial effects are: (1) objective im- 
provement consisting in improvement of 
the anemic state, arrest of the tendency to 
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hemorrhage, slowing down of the predis- 
position to infections, reduction of fever, 
stoppage of weight loss and regression in 
the size of tumors causing pressure or ob- 
structive etfects; and (2) subjective im- 
provement such as shrinkage of disfiguring 
tumors, an increased sense of well-being 
and diminishing of lassitude. These effects, 
i.e., the lengthening of life and the pro- 
vision of a more normal way of life, can be 
obtained by different types of treatment. 
The patients included in our series have 
been treated only when active disease was 
present and retreated when the activity 
resumed following varying periods of re- 
mission. Administration of small doses of 
external roentgen rays had been the pri- 
mary method and in most the only method 
of treatment. The long term results are 
compared with the long term results ob- 
tained by others using radiation therapy 
either delivered by external or internal 
means. No appreciable difference is noted 
in survival rates when all factors of choice 
of patient, date of compiling survival sta- 
tistics and method of determining survival 
are compared. 

More recently several relatively new 
chemotherapeutic regimens have been es- 
tablished, the most generally used being 
chlorambucil. When attempting to com- 
pare the response obtained by this agent 
with that of radiation therapy in our series, 
no particular advantage can be seen in the 
use of chlorambucil. The value of HN; and 
TEM has been somewhat disappointing to 
ourselves and others* 919151521 because of 
the toxic and undependable effects pro- 
duced. Their use as well as the use of 
corticosteroids has generally been noted to 
be beneficial only in special situations in the 
cases of chronic lymphocytic leukemia. 
This may also be said of splenectomy. 

Because of the variable nature of chronic 
lymphocytic leukemia, external regional 
irradiation has perhaps greater value in the 
treatment of this disease than in the treat- 
ment of chronic granulocvtic leukemia. 
There is agreement??? that locally ad- 
ministered radiation therapy is more useful 
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than chemotherapy in the treatment of 
bulky tumor masses and hypersplenism. It 
would seem that, although a few cases re- 
sponded to chlorambucil and not to irradia- 
tion!?:5:?! and vice versa,!^?! the choice of a 
mode of therapy for short term response 
would likelv be between irradiation. and 
administration of chlorambucil. This choice 
should be made on the basis of benefit to 
and convenience of the patient. Chloram- 
bucil therapy gives a better regulated re- 
sponse and less chance of bone marrow de- 
pression than the other drugs.919. 1*1»?! [t 
does have the disadvantage of slow ac- 
tion 9:23? and occasional drug sensitivity.’ 
External irradiation of the tumefactions or 
the skin lesions produces rather rapid effect 
so that lymphocytic tumors have long been 
described as "melting away" under this 
form of treatment. In those patients where 
a good response is elicited and aided by the 
chronicity of the disease as illustrated in 
Table 1, very little treatment is needed. In 
all cases and with all methods, careful rou- 
tine follow-up by clinical and laboratory 
means is necessary. It is too soon to judge 
the long term response or effect on survival 
time of the new radiomimetic agents. 


SUMMARY AND CONCLUSIONS 


1. One hundred and fifty cases of chronic 
lymphocytic leukemia seen at Harper 
Hospital from 1922 through 1960 have been 
analyzed. The average age of the males was 
56 years and of the females 58.4 years, giv- 
ing a general average age of 56.7 years. 

2. The amount of roentgen radiation 
delivered and the various survival times 
have been studied, and it has been definitely 
shown that those patients who survive 
longest need less therapy and have a more 
chronic type of disease or a greater natural 
resistance to its effects. 

3. The results of external regional roent- 
gen therapy in 117 patients with active 
disease have been presented both as to long 
term survival time and as to response at 
the end of 3 and 12 month periods. These 
results have been compared with those of 
similar series treated with other modalities 
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as reported in the literature. 

4. The survival rate has been found to be 
similar whether radiation has been given to 
the whole body by external means or P”, or 
whether regional external irradiation has 
been used. 

g. Median survival times for living and 
deceased patients have also been presented. 
No increase in longevity has been found in 
patients having received maintenance 
therapy. 

6. Finally, an attempt has been made to 
compare the short term patient response to 
radiation therapy with that to the chemo- 
therapeutic agents, particularly chloram- 
bucil; and again no advantage was noted 
over that obtained with radiation therapy. 
In the case of chemotherapy it will be 
necessary to judge the long term results at 
a later date. 


James C. Cook, M.D. 
Harper Hospital 
Detroit r, Michigan 
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ROENTGEN TREATMENT OF CHRONIC LEUKEMIA* 


By WILLIAM P. MURPHY, M.D., and ISABEL HOWARD, B.S. 


BROOKLINE, MASSACHUSETTS 


Ta E work here presented was originally 
planned with the late Dr. Merrill C. 
Sosman, Harvard Medical School Professor 
of Radiology at the Peter Bent Brigham 
Hospital. It deals with certain data con- 
cerning 107 patients with chronic leukemia 
treated at the hospital by roentgen radia- 
tion for the most part in cooperation with 
Dr. Sosman until his retirement in 1956. 

An attempt has been made to include in 
this group only those patients with chronic 
leukemia, although it is a well recognized 
fact that it may be difficult to distinguish 
the chronic form from the acute, or sub- 
acute, in some instances. Sixty of the group 
were classified as granulocytic and 47 as 
lymphocytic leukemia cases. 

During the earlier years, as was the pre- 
valing custom, and occasionally later, 
treatment was directed either to the spleen, 
the chest, the long bones, or masses of 
lymph nodes. Following a remission, treat- 
ment was usually withheld until another 
relapse occurred and the general condition 
of the patient was poor. The rather large 
doses of roentgen rays required were fre- 
quently followed by anorexia, severe nausea 
and vomiting and general malaise. After 
recovery from these, there was a short 
period with some degree of well being, fol- 
lowed by the next relapse, requiring 
another round of treatment. 

It was observed, however, that treatment 
over the long bones only was followed by a 
satisfactory response of the leukocytes, but 
with less of the toxic effects so frequently 
observed following treatment to the spleen 
or chest. In view of these facts it was de- 
cided that the method of treatment would 
be modified in two major respects, in the 
beliet that some of the unpleasant effects of 
therapy might be avoided, thus allowing 
the patient to live more normally and com- 


fortably and possibly to have a longer lite 
span. 


METHOD AND MATERIAL 


The first modification was to apply treat- 
ment in small dosage over the entire trunk 
from the mid-thighs upward at I meter 
distance alternating front and back, the so- 
called teleroentgen therapy. The second 
modification was to start treatments when 
the leukocyte levels tended to rise above 
40,000 cells per cubic millimeter, rather 
than to wait for a more severe relapse, thus 
maintaining a rather uniformly near normal 
leukocyte level. This we decided to refer to 
as the spray technique, as opposed to the 
local application. previously emploved. 
Doses of from 15 to 50 or 60 r were given, 
depending upon the patient's condition and 
the effect anticipated. The method used was 
discussed in a paper published in 1940.* 

The sprav technique was introduced in 
the early part of 1934 and with few excep- 
tions has been emploved as the principal 
method of treatment since that time. Local 
treatment to masses of lymph nodes, or to 
the spleen, was given when it was indicated. 
In order to compare the relative effects of 
the sprav and local techniques, the patients 
treated by each method are considered 
separatelv according to the predominating 
technique used. Thirtv-nine patients with 
granulocytic and 32 with lymphocytic 
leukemia were treated by the spray tech- 
nique; 21 with granulocytic and 15 with 
lymphocytic leukemia received only local 
treatment. A few of each group also re- 
ceived some form of chemical therapy at 
sometime during their illness. 

The patients with granulocytic leukemia 
were divided equally in respect to sex; in 
the lymphocytic group there were 27 male 
and 20 female patients. The age at onset, 


* Read before the Tenth Congress of Nobel Prize Winners on July 5, 1960 at Lindau im Bodensee, Bavaria, Germany. 
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TABLE | 


AGE DISTRIBUTION OF IO7 PATIENTS WITH 
CHRONIC LEUKEMIA 














Lymphocytic Granulocytic 


Age at Onset* Group Group 
(decade) No. of No. of 
Patients Patients 
20-29 3 
39-39 - 17 
40-49 4 14 
50-59 21 14 
60-69 16 6 
79-79 3 B 
80-89 I 2 
47 60 
Age Extremes (years): Low 36 23 
High 82 85 











* First definite signs or symptoms of ieukemia., 


the first definite signs or symptoms recog- 
nized as manifestations of the disease, dif- 
fered somewhat in the two groups. The on- 
set occurred before the fifth decade in more 
than half of the granulocytic group, but in 
only 6 of the lymphocytic group. The onset 
occurred in the eighth decade in I patient 
of the lymphocytic group, as compared to 2 
in the granulocytic (Table 1). 


RESULTS AND MANAGEMENT 


The number and percentage of three, 
four, five and seven year survivors in both 
the lymphocytic and granulocytic group 
according to the treatment method are 
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given in Table 1 and Figure 1. The per- 
centage of patients surviving three years 1s 
approximately the same whether treated by 
spray or local techniques in both varieties 
of leukemia. Twenty-five or 78 per cent of 
the 32 lymphocytic leukemia patients 
treated by the spray method and 12 or 80 
per cent of the 15 treated locally survived 
three years. Of the 39 granulocytic leu- 
kemia patients treated bv spray, 23 or 59 
per cent and of the 21 treated locally 13 or 
62 per cent survived three vears. There- 
after, in those with lymphocytic leukemia 
there 1s considerable difference between the 
survival time of those treated bv the two 
techniques. At four vears survival, the com- 
parable figures to those recorded above are 
22 or 69 per cent by the spray technique, 9 
or 60 per cent by local treatment; at five 
years I9 or £9 per cent by the spray tech- 
nique, 4 or 27 per cent by local treatment; 
and at seven vears 15 or 47 per cent bv the 
spray technique, 3 or 20 per cent by local 
treatment. Of those with granulocvtic leu- 
kemia I4 or 36 per cent treated bv the 
spray technique and 3 or 14 per cent treated 
locally survived four years. At five and 
seven years there was no difference in the 
percentage of survivals. Table 111 shows that 
the average survival in the lymphocytic 
group treated by the spray method was 6.6 
vears, by local treatment 4.6 vears. In the 
granulocytic group, the figures are respec- 
tively 3.1 and 2.8 years. Fractions of years 


Taste II 











Lymphocytic Group 
(47 patients) 


NUMBER AND PERCENTAGE OF PATIENTS SURVIVING THREE, FOUR, FIVE AND SEVEN YEARS 








Granulocytic Group 
(60 patients) 





























Years - m 
of Spray Treatment Local Treatment Spray Treatment Local Treatment 
Survial — ————————— | - 
Ne of Per Cent No, 9 Per Cent NO, or Per Cent as of Per Cent 
Patients Patients Patients Patients 
O 5 100 15 IOO 39 100 21 100 
3 25 78 12 80 23 59 13 62 
4 E 69 9 bo 14 36 4 
5 19 59 4 27 4 IO 2 IO 
7 15 47 J 2 B 5 I 5 
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liG. 1. Percentage of patients surviving three, four, five and seven years. 


have been avoided in recording survival 
time by using the nearest vear, that is above 
or below six months as observed. 


TABLE III 
SURVIVAL TIME FROM ONSET* 


Lymphocytic Group Granulocytic Group 


Spray 


Local 


Years Spray Local 
of Treat- Treat- Treat- Treat- 
Survival ment ment ment ment 
No. of No. of No. of No. of 
Patients Patients Patients Patients 
I I 2 6 3 
2 6 I IO 5 
3 3 j 9 IO 
4 3 5 IO I 
5 3 | 2 
6 LT I 
Y S I 
8 1 
9 I 2 
IO 3 2 
II LT I 
r2 I 
16 I 
17 I 
26 I 
Average 6.6 4.6 2.1 2.8 years 


* First definite signs or symptoms of leukemia. 

T Still living. 

This table shows the survival time from onset and the type of 
treatment for each of the 107 patients reported in this study, 


Mofhtt and Lawrence? have recorded 
from their own experience and from the 
literature 31 instances of survival from on- 
set of symptoms of more than five vears. 
The longest survival, 25 years, was reported 
by McGavran.? It is of interest to note that 
in our series, all with lymphocytic leukemia, 
5 survived ten years, 2 eleven years and 1 
each twelve, sixteen, seventeen and twenty- 
six years. Two with granulocytic leukemia 
survived nine vears (Table 11). 

The figures indicating survival time 
shown in Tables 1 and i11 compare favor- 
ably with those recorded in previously re- 
ported series. They also suggest some ad- 
vantage in duration of survival time for 
those treated by the spray method as op- 
posed to local technique, although this ad- 
vantage Is not striking. There has been, 
however, a great difference between the 
effects of the two techniques in respect to 
the condition of the patients during their 
illness. Those treated with large dosage 
locally over the chest or spleen, and at 
the time of severe relapse, have, as pre- 
viouslv noted, experienced periods of rather 
disturbing malaise, anorexia, nausea and 
vomiting after treatment, with only brief 
periods of well being between treatments, 
whereas those treated with the small dos- 
age by the spray technique have suffered 
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few ill effects as the result of treatment and 
have, in general, lived normal lives, carry- 
ing on their usual occupations throughout 
their period of illness. The mild anorexia or 
nausea which occasionally followed this 
treatment was usually controlled or avoided 
by intramuscular injections of 50 to 100 
mg. of pyridoxine hydrochloride. Those who 
had experienced anorexia or nausea were 
treated in this manner an hour or two before 
roentgen therapy with excellent effect. 

It may be profitable to record briefly the 
regimen recommended for the management 
of treatment in the patient after the diagno- 
sis has been established. This will, of 
course, vary, depending on many circum- 
stances. If the leukocyte level is high the 
patient, with all pertinent data regarding 
history and blood picture, is referred to the 
radiologist for treatment. The spray treat- 
ment may be applied daily or on alternate 
days and must be controlled by leukocyte 
counts before each exposure. Pyridoxine 
should be injected before each treatment if 
indicated. Treatment is continued in small 
dosage until the leukocyte level has 
dropped to 30,000, or perhaps lower de- 
pending upon the rate of drop. As one may 
expect the count to continue to drop for 
several days after treatment is stopped, it 1s 
desirable to check the count in about a week 
as a guide to subsequent courses of treat- 
ment. The patient should be seen and the 
count checked thereafter every four to six 
weeks. When there is again a tendency for 
the leukocytes to increase, one or more 
treatments may be sufficient to return the 
count toward normal. In this way an at- 
tempt is made to maintain fairly uniform 
and near normal leukocyte levels. This 
method of treatment, always carried out in 
consultation between physician and radiol- 
ogist, is used for control of the leukocytes 
though massive enlargement of lymph 
nodes may require local therapy for their 
control. Rarely will it be necessary to treat 
locally for enlargement of the spleen, pro- 
vided the spray treatment is carried out 
regularly, for this will tend to control its 
size. 
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If the leukocyte level is not high when 
the diagnosis is made, treatment should be 
delayed until the level rises sufficiently to 
indicate the need for control. For example 
one of our patients with lymphocytic leu- 
kemia was followed for five years before 
treatment was started. He survived seven 
vears after starting treatment, a total of 
twelve years, and died after a myocardial 
infarction at a time when the leukemia was 
well controlled. If lymph node enlargement 
is the presenting problem, local application 
rather than spray treatment will be indi- 
cated. This situation is illustrated by 
another patient with lymphocytic leu- 
kemia. His complaint was of deafness which 
his aurist thought might be caused by pres- 
sure from enlarged lymph nodes in the 
cervical region. The leukocyte count was 
onlv slightly increased. Local therapy re- 
duced the lymph node mass and cured his 
deafness. Subsequently, spray treatment 
became necessary and he remained in ex- 
cellent health for two years. He would un- 
doubtedly have had a long survival, even 
though he was seventy-two years of age, 
had circumstances been more favorable. 
Death followed a severe hemorrhage from 
the gastrointestinal tract which occurred 
during a severe storm in the middle of 
winter at his farm in Canada which was 
twenty miles from the nearest medical as- 
sistance. The history indicated that the 
hemorrhage was from a duodenal ulcer and 
not related to the leukemic condition. 

The results of treatment in the granu- 
locytic group have not been as satisfactory, 
in general, as in the lymphocytic group, and 
vet the majority of patients have been re- 
markably well and able to carry on their 
usual activities throughout most of their 
illness. An example of a well controlled 
patient with granulocytic leukemia is that 
of a forty-seven year old model maker in a 
brass foundry whose leukocyte levels were 
maintained between 5,000 and 40,000 for 
three and a half years during which time he 
continued at work and in excellent health. 
A few days before death he complained of 
severe pain in his head and abdomen, the 
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TABLE IV 


CAUSE OF DEATH 








Lymphocytic Group 





Spray Local 
Treatment Treatment 

Pneumonia i I 
Cerebrovascular O 2 
Multiple Infarcts O 
Myocardial Failure 4 l 
Myocardial Infarct 2 O 
Hemorrhage 3 O 
Sepsis 2 l 
Tuberculosis l 2 
Malignant Disease O I 
Renal Failure O O 
Result of Treatment 2 I 
Leukemia 7 6 

30 15 


* Two of the 107 patients in this study are living. 


urine contained an excessive amount of 
sugar, he became comatose and died a few 
days later after being hospitalized for the 
first time. Postmortem examination showed 
a cerebral thrombosis as the cause of death. 

Unfortunately, a few of our patients were 
not available for, or did not, for one reason 
or another, follow up treatment in the pre- 
scribed manner so that the best possible re- 
sults were not obtained. This undoubtedly 
shortened the survival span in some in- 
stances and thus influenced the average. 

The causes of death, as observed in this 
series, are interesting, particularly as they 
indicate that more than half of the patients 
died from diseases not directly related to 
leukemia. Two patients with lymphocytic 
leukemia are living and in excellent condi- 
tion six and eleven years respectively after 
onset. 

Ot the 105 patients who have died, the 
cause of death in 69 has been established as 
other than leukemia. Postmortem examina- 
tion confirmed the cause of death in 35 of 
this group. Perhaps those who died of pneu- 
monia or hemorrhage, for example, should 
be included with those who died from a 
disease directly related to leukemia (Table 
iv). The cause of death for 35 patients is 





Granulocytic Group 





Spray Local VoM 
Treatment Treatment 

4 O 12 

5 3 IO 

5 I IO 

I I 7 

O I 4 

3 2 8 

I 2 6 

I I 5 

I O y 

I O I 

I I [ 

15 9 35 
39 21 105* 


recorded as due to leukemia. Those with 
severe hemolytic anemia, localized infec- 
tion, progression of the leukemia due to re- 
fusal of therapy, and a few in whom no 
other cause could be determined are in- 
cluded in this group. 

Pneumonia was considered to be the 
cause of death in 12 patients, the most fre- 
quent single cause. However, 21 patients 
died of cardiovascular disease and, if one 
considers all of the cardiovascular group 
together, this is by far the greatest number. 
[t is also of interest to note that of the 10 
patients who died from multiple infarcts, 
which included splenic infarction, 9 were in 
the granulocytic group. Five deaths are re- 
corded as due to unfavorable effects of 
treatment. One died of post-transfusion 
shock after receiving incompatible blood in 
another hospital. The other 4 patients died 
of complications directly resulting. from 
chemotherapy. Death followed the use of 
TEM, nitrogen mustard, aminopterin and 
urethane in one patient each. The patient 
treated with urethane also received ACTH 
intravenously. Four other patients died 
after severe bone marrow depression fol- 
lowing chemotherapy, but the causes of 
death are otherwise recorded in Table rv— 
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2 under pneumonia, 1 cerebral vascular 
accident and 1 myocardial infarction. 
Again 4 different chemicals were responsi- 
ble—nitrogen mustard, TEM, mercapto- 
purine with cortisone and myleran each in 
one patient. The chemotherapy was not 
carried out by the authors. 

A solution of potassium arsenite (Fow- 
ler’s solution) was used in a number of 
instances, particularly during the earlier 
vears, but was discontinued because of its 
unpleasant side effects. One patient with 
granulocytic leukemia had received Fow- 
ler’s solution for two years when first seen 
by us. At no time during this period of 
treatment had he been free from severe 
anorexia, malaise and nausea so that he had 
lost forty pounds of weight and refused to 
continue treatment. After he was started 
on spray radiation therapy, he had no 
further difficulty and regained the forty 
pounds within a few weeks. He lived com- 
fortably for two more years. 

The published results of chemotherapy 
have not been sufficiently impressive to 
induce us to abandon spray roentgen 
therapy in its favor. Because we have had 
little personal experience with the use of 
chemicals, other than Fowler's solution, it 
is not our intention to attempt to evaluate 
the comparative effects of roentgen versus 
chemotherapy. A brief record of the experi- 
ences of some of our patients who received 
chemotherapy, elsewhere than under our 
direction at some time during their illness, 
may be of interest and instructive. Twelve 
patients, in addition to the 8 mentioned 
above, have received one or more chemicals 
for varving periods of time. Urethane was 
discontinued after short periods of trial in 6 
patients because of severe anorexia with 
nausea and vomiting. It was tolerated, but 
had little clinical effect in 1 patient. TEM 
was discontinued in 1 patient because of 
anorexia and nausea, and in another after 
twice causing severe leukopenia. This pa- 
tient died of pulmonary tuberculosis shortly 
after the last trial. Aminopterin was used 
once but stopped because of unfavorable 
effects. Cortisone was given to 4 patients, 2 


Treatment of Chronic Leukemia 


907 


of whom also received antibiotics. Two of 
these died of miliary tuberculosis, one after 
à vear of use, the other after a few weeks of 
use together with an antibiotic. One died of 
septicemia while taking cortisone and an 
antibiotic; the fourth of a cerebral vascular 
accident three weeks after starting corti- 
sone. 

These unfavorable experiences with 
chemotherapy are not sufficient to con- 
demn this method, particularly in view of 
the fact that it has been emploved in a few 
instances in which the disease may have 
been in a terminal stage regardless of the 
therapy used. However, in comparison 
with the absence of toxic effects following 
the application of roentgen rays in small 
dosage by the sprav technique and because 
of the lack of evidence of superiority of 
chemotherapy over that of sprav irradia- 
tion in reports thus far available, one may 
question the advisabilitv of further experi- 
ment with the chemicals presently in use. 
The corticosteroids may be of value in some 
instances in conjunction with roentgen 
therapy, particularly for control of hemo- 
Ivtic anemia. The patient receiving a corti- 
costeroid should also receive an antibiotic 
and be watched closely for the presence of 
an infection because of the low resistance 
to infections so commonlv present in leu- 
kemia patients. 

Lawrence! has reported favorable results 
with the use of P? and Osgood eż a/? have 
compared the effects of P? with those of 
spray therapy, showing no definite advan- 
tage of one over the other. Where spray 
therapy 1s available, it would seem to be the 
treatment of choice for the patient with 
chronic leukemia. 


CONCLUSION 


Research during the past forty vears has 
not produced a strikingly important de- 
velopment for the treatment of chronic 
leukemia. Perhaps the most significant 
development has been the introduction of 
the spray method of roentgen irradiation 
as used in this series of patients, which has 
tended to minimize some of the unpleasant 
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side effects of therapy, and so allowed the 
patients to live more comfortably and 
normally throughout their illness. There 
may also have been added a few years to 
the life span and even more may be possible 
now that infections may be controlled with 
the use of the sulfonamides and antibiotics. 
The majority of the patients in this series 
was treated before these were generally 
available. 

Anemia has been a frequent and impor- 
tant complication as might be expected. 
Transfusions have been given when indi- 
cated. Not only have they increased the 
life span, but have added much to the com- 
fort and well being of the patient. Both 
iron and injections of either liver extract or 
vitamin Bis have been used in some patients 
for the control of anemia with seemingly 
beneficial effect, although improvement of 
the blood levels was frequently observed 
following irradiation alone. 

Experimental work in the future, in order 
to be successful in the management of leu- 
kemia, whether acute or chronic, must be 
directed toward finding a means of en- 
couraging normal production or matura- 


William P. Murphy and Isabel Howard 


NovEMBEAR, 1962 


tion of leukocytes rather than their destruc- 
tion, or toward prevention of the disease by 
recognition of those factors which may ini- 
tiate the abnormal growth of cells so that 
these may be avoided. 


William P. Murphy, M.D. 
1101 Beacon Street 
Brookline 46, Massachusetts 
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THE RADIOTHERAPEUTIC MANAGEMENT OF 
THE LYMPHOMATOUS DISEASES* 
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M.D. 


HOUSTON, TEXAS 


HE radiotherapeutic management of 

the squamous cell carcinomas and the 
radiosensitive adenocarcinomas has reached 
a moderate degree of standardization 
throughout the world. This standardization 
is based on clinical factors defined in the 
terms of: the primary lesion, the patterns of 
spread to regional lymph nodes, data on 
cancerocidal dose levels, and, finally, the 
anticipated results of treatment. Success is 
measured in terms of “cure rates," and is 
predicated on the eradication of the local 
lesions and the regional lymph node 
metastases, prior to the development of 
distant metastases. 

By contrast, because of the lack of 
systematic patterns of spread and clinical 
behavior, widely divergent views are held 
on the management of the lymphomatous 
diseases. In any series of patients with 
lymphomatous diseases, a fair percentage 
presents with generalized disease. Although 
apparently localized or semilocalized ini- 
tially, inthe majority of the cases the disease 
eventually becomes generalized. In the acute 
and semiacute forms of the disease, this 
generalization is sufhciently rapid and 
erratic to suggest the presence of a tumor- 
inducing factor throughout the entire 
lymphatic system. In some more chronic 
forms of the disease, it would appear, at 
least in the early stages, that the process of 
spread may be by the regional lymphatic 
channels; however, even in the chronic 
cases, the appearance of new areas of in- 
volvement may be haphazard. 

In the squamous cell carcinomas and the 
radiosensitive adenocarcinomas, the inci- 


dence of metastases is unquestionably re- 
duced by control of the primary lesion. In 
contradistinction, conclusive proof is lack- 
ing that control of the local areas of in- 
volvement lengthens the periods of remis- 
sion in the lymphomatous diseases. 

w There are two schools of thought on the 
radiotherapeutic management of the lym- 
phomatous diseases. One approach, based 
on the opinion that the lymphomatous 
diseases are multicentric in origin, 1s to 
administer radiation suthcient only to 
effect a temporary remission of the local 
tumor, repeating the therapy when neces- 
sary. The other approach calls for irradia- 
tion, delivered to entire anatomic regions, 
sufficient enough to prevent regrowth at 
local sites. A logical extension of this con- 
cept of treatment is to irradiate the sur- 
rounding regions prophylactically, in the 
hope that prophylactic treatment will con- 
tribute to longer periods of remission. 

It is the purpose of this paper to review 
the radiation management of the lym- 
phomatous diseases in this institution with 
emphasis on: (1) the geometric techniques 
and tumor dose levels, by stages and by 
anatomic regions; (2) the local results of 
treatment in terms of tumor doses bv 
stages and by anatomic regions; (3) the 
advantage of supervoltage therapy in the 
management of disease in certain anatomic 
regions; (4) the relationship of histologic 
tvpe of disease to the management of that 
disease by irradiation; (5) the hypothesis 
that vigorous treatment to the local areas 
of involvement lengthens the intervals of 
remission; and (6) the hypothesis that pro- 


* From the Department of Radiology, Section of Radiotherapy, The University of Texas M.D, Anderson Hospital and Tumor Insti- 


tute, Houston, Texas. 


Presented at the Sixty-second Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 26-29, 


1961. 
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phylactic treatment to adjacent regions 
may also contribute to longer periods of 
remission. 


MATERIAL 


The charts of 278 patients with lym- 
phomatous diseases, admitted from April, 
1947 through July, 1959, have been ana- 
lyzed to determine the physical status of 
each patient as of July, 1960. All patients 
were treated by radiation therapy, or by a 
combination of radiation therapy and 
chemotherapy. Excluded from study were 
44 cases which were treated exclusively by 
chemotherapy. Also excluded from this 
series were patients with multiple skin, 
subcutaneous, or bone lesions, bone marrow 
involvement, cases of uncertain pathology, 
and those who later developed leukemia. 
None of these cases was considered suitable 
for analysis from the standpoint of results 
of treatment by radiation therapy. 

Of the 278 patients, 239 were white, the 
remainder were Latin American or Negro. 
In all 3 races, the usual male sex incidence 
predominated. There were 161 males and 
117 females. Although the lymphomatous 
diseases are generally considered to be dis- 
eases which afflict young people, in this 
series the incidence was greatest in the so 
to 70 year bracket (Table 1). 


^ HISTOLOGY 


There were 106 cases of lymphosarcoma 
and 94 cases of Hodgkin’s disease; the re- 


TABLE I 


AGE DISTRIBUTION IN RELATION TO 
STAGE OF DISEASE 


Stage | Stage Al 
II III Stages 

I, 2 4 

6 5 18 

II 6 yi 

II 8 34 

9 12 37 

7 24 65 

5 27 54 

4 8 25 
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maining 78 cases were fairly evenly dis- 
tributed between the giant follicular lym- 
phomas, the reticulum cell sarcomas, and 
the unspecified lymphomas. A comparative 
study of the lymphomatous diseases would 
suggest that Hodgkin’s disease has a con- 
siderable tendency to evolve from a local- 
ized or a semilocalized state to a generalized 
process (Table 11). By contrast, the other 
lymphomatous diseases tend to by-pass the 
intermediary semilocalized state when pro- 
gressing from a localized to a generalized 
form. 
STAGE 


The method of staging, devised by Peters 
and Middlemiss, was used in classifying 
our material. Data on specific organ in- 
volvement were recorded under appropriate 
stage and region. Stage I refers to disease 
localized to one region; Stage 11, to disease 
localized to two or more contiguous re- 
gions, in either the upper or lower torso; 
and Stage 111, to generalized disease. Of the 
278 cases reviewed, the disease was ap- 
parently localized in 131, semilocalized in 
53, and generalized in the remaining 94 
cases (Table 111). However, it appears from 
follow-up examination, that more patients 
had generalized involvement when first 
seen than originally recognized. By com- 
paring cases of earlier years with those of 
more current years, it can be demonstrated 
that abdominal involvement is now being 
discovered more frequently at the time of 
the initial investigation. This can be ex- 
plained by the more prevalent use of intra- 
venous and retrograde pyelographic exami- 
nations, gastrointestinal series, lymphangi- 
ography, liver function tests, and hemato- 
logic studies. 


POLICY OF MANAGEMENT 


The volume of tissue to be irradiated in 
relation to the tumor dose is a critical fac- 
tor in the management of the lymphoma- 
tous diseases. Although lymphomatous 
masses will frequently disappear following 
a tumor dose in the order of 1,000 rads, this 
dose will seldom produce permanent con- 
trol of the local lesion. Tumor doses in the 
















































































Vor. 88, No. 5 Lymphomatous Diseases QII 
Tanrk II 
HISTOLOGIC DISTRIBUTION BY STAGE 
| Stage I Stage II Stage III 
Head " 
Head | and In- "ee Stage I Stage I] Stage i : otage 
= eer’ ; Ab- | `. cel- Upper | Lower E and II | Gener- | III 
Total and Neck | Axilla guinal (Per nn (Per : 
domen| 5 . lane- 1 Torso | Torso (Per | alized | (Per 
Neck (Per Region Cent) Cent) ` 
C - Cent) Cent) 
ent) 
Hodgkin's 94 22 25 8 I 4 — 36 37 | o 39 75 22 25 
Disease 
Lympho- 106 22 20 4 I1 7 8 50 9 2 10 60 43 40 
sarcoma 
Reticulum | 
Cell 33 9 27 2 6 I 2 6o -— — 13 40 
Sarcoma | 
Giant 
Follicular 22 5 22 2 I 3 — 50 2 — 10 60 9 40 
Lymphoma 
Lymphoma 
Not 23 9 40 zs 3 I a 57 3 = 13 70 7 30 
Specifiable 








order of 3,000 to 5,000 rads are required for 
permanent control.!?:^^? However, because 
of the limitation of the systemic tolerance, 
it is not always possible to achieve these 
dosage levels. The doses used in this insti- 
tution for the three stages of disease are a 
result of a gradual evolution to our present 
concept of acceptable dosage levels. For 
Stage I disease, it is usually possible to ad- 
minister doses in the order of 3,000 to 4,500 
rads with orthovoltage equipment. How- 
ever, treatment to the three major areas, 
i.e., the head and neck, the mediastinum, 


and especially the abdomen, is much better 
tolerated if treatment can be given with 
supervoltage equipment. In some regions 
somewhat higher dosage levels can be given 
with a supervoltage unit. 

For Stage 11 disease, our policy has been 
to use the same radical approach as in 
Stage 1 disease. To avoid exceeding the 
tolerance of the daily integral dose, treat- 
ment is frequently given to the major areas 
in series rather than concurrently. Critical 
areas are treated first. 

Prophylactic treatment is used in some 


Taste III 


INCIDENCE OF INVOLVEMENT BY REGION FOR STAGES I, IIT, AND III 

















Stage I Stage II Stage III 

Head and Neck 67 | Upper Torso (excluding lung Abdomen, Mediastinum and 
involvement) 45 Peripheral Areas 36 

Mediastinum I | Upper Torso (with lung Abdomen and Peripheral 
involvement) 6 Areas 30. 

Axilla 16 | Lower Torso 2 | Mediastinum and Peripheral 

Areas 8 

Abdomen 22. Peripheral Areas Only 18 

Iliac and Inguinal Region 16 

Miscellaneous 9 

Total 131 | Total 55 | Total 94 

Constitutional Symptom 4 | Constitutional Symptom 6 | Constitutional Symptom 19 














gi2 
Tass IV 
STAGE I—HEAD AND NECK 
Disease Re- | Involvement 
stricted to | of Waldeyer's 
Lymph Node | Ring or Para- 
Involvement | nasal Sinuses 
Hodgkin's Disease 20 2 
Lymphosarcoma IO 12 
Reticulum Cell 
Sarcoma 3 6 
Giant Follicular 
Lymphoma g — 
Lymphoma Not 
Specifiable 4 5 
Total 42 25 


instances in Stage 1 and Stage 1 disease. 
Prophylactic treatment to the supraclavic- 
ular fossa is given for disease originating 
in the mediastinum or the axilla. Similarly, 
prophylactic treatment is given to the me- 
diastinum for disease originating in the 
supraclavicular fossa. 

For Stage 11 disease, the degree of radical 
therapy depends on the total volume of 
tissue involved and the general condition of 
the patient. Because of the complexities 
associated with generalized disease, further 
discussion of our treatment policy is de- 
ferred to the section on Stage 111 disease. 


STAGE I 
HEAD AND NECK 


Sixty-seven cases of Stage 1 disease origi- 
nated in the head and neck region. The de- 
velopment of treatment techniques for this 
site was influenced by histology and by 
anatomic extensions of the disease. Involve- 
ment of Waldeyer’s ring is almost negligi- 
ble in Hodgkin’s disease, but is appreci- 
able in the other lymphomatous diseases 
_ (Table 1v). For all lymphomatous diseases, 

other than Hodgkin’s disease, Waldeyer’s 
ring is included, even when not clinically 
involved, in the treatment fields covering 
the neck and supraclavicular fossae. In ir- 
radiating the heád and neck area, it is fre- 
quently necessary to modify the techniques 
somewhat to suit the individual patient. 

Prophylactic treatment to the medias- 
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tinum is recommended in all instances with. 
involvement of the lower neck or the supra- 
clavicular fossae. Prophylactic treatment 
to the mediastinum is given either con- 
currently or later, depending on the total - 
tissue volume under treatment, i.e, on 
whether Waldeyer's ring 1s included in the 
treatment fields. 

Treatment for Hodgkin's disease in the 
neck, if administered with orthovoltage 
equipment, is delivered with the head 
angled approximately 45? from the supine 
position (Fig. 1 4). For disease limited to 
one side of the neck, a dose of 3,000 to 4,000 
rads, given at a rate of 1,000 rads per week, 
is generally well tolerated. When treatment 
is required for both sides of the neck, either . 
concurrently or serially, the daily dose 
should be reduced to 150 rads to avoid ex- 
ceeding the local tolerance of the midline 
structures. Bilateral involvement of the 
neck is better managed with supervoltage, 
using an anterior “split field" approach 
(Fig. 1 B). This technique will permit a 
given dose of 1,000 to 1,250 rads per week, 
up to a total dose of 3,000 to 4,500 rads, at 
a rate of 1,000 to 1,250 rads per week. A 
booster dose for residual disease persisting 
after a dose of 3,000 to 4,500 rads is added 
through reduced fields. With orthovoltage 
equipment, this additional treatment is 
given at a rate of not more than 250 rads 
per day for a total given dose of 500 to 1,000 
rads. With supervoltage equipment a daily 
dose of soo rads can be tolerated up to a 
total dose of 1,002 to 2,000 rads. 

The irradiation techniques for the — 
phomatous diseases, other than Hodgkin’s 
disease, are designed to cover the naso- 
pharynx in addition to both sides of the 
neck and the supraclavicular fossae (Fig. 2, 
A and B). Although therapy can be ad- 
ministered with a 250 kv. unit, supervolt- 
age therapy is much better tolerated from 
the standpoint of both the local reaction of 


the tissues and the systemic tolerance. The 


maximum tumor dose per week for the 
average case will be 750 rads by orthovolt- 
age or 1,000 rads by supervoltage therapy. 
The final tumor dose depends upon the 
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Fic. 1. (4 and B) Therapy Fields for Hodgkin's Disease of the Neck. 


Technique for 250 kv. Unit. The patient is placed 
in the supine position with the head rotated to 45? 
or more. Boundaries include the anterior and pos- 
terior cervical chains, the lower pole of the parotid 
gland, the tip of the mastoid process, and the lower 
border of the clavicle. The beam is allowed to “‘fall 
off” posteriorly. 

Dose: 200 rads given dose per day to one side of 
the neck, 7.e., 1,000 rads per week; 150 rads given 
dose per day to both sides of neck, 7.e., 750 rads 
per week. 

Total Dose: 3,000 to 4,000 rads, with a booster 
dose for residual disease. 


histologv, the fractionation of the dose, the 
rate of resolution of the tumor, and the 
specific location of the tumefaction. 

Except for reticulum cell sarcomas and 
perhaps lymphocytic lIymphosarcomas, 
there is no detectable difference in the dose 
required for permanent eradication of the 
disease. The reticulum cell sarcomas gener- 
ally require higher doses than the other 
lymphomas; therefore, to achieve a tumor 
dose in the order of 5,000 rads, supervolt- 
age therapy should be used. Frequentlv, a 
booster dose will be required for residual 
disease, particularly if it involves the base 
of the tongue. In contrast to the reticulum 
cell sarcomas, the lymphocytic ly mphosar- 
comas are apt to be relativelv sensitive. 
Frequently, a tumor dose in the order of 
3,000 rads is sufficient for local control. But 
when fractionation of the tumor dose is less 


Technique for Co Unit. The patient is placed in 
the supine position, with the head extended so that 
the superior border of the beam follows a line drawn 
from the chin through the angles of the mandible and 
the mastoid processes. The midline structures are 
shielded. Depending on the extent of the upper neck 
involvement, this shielding may be open or closed 
above the thyroid cartilage. The beam should “fall 
off” laterally. 

Dose: 200 to 250 rads per day, 7.e., 1,000 to 1,250 
rads given dose per week. 

Total Dose: 3,000 to 4,500 rads, with a booster 
dose for residual disease. 


than 1,000 rads per week, or when the 
original tumefaction is massive, a dose of 
at least 4,000 rads should be administered 
regardless of the rate of regression. 

For prophylaxis, the dose to the naso- 
pharynx or the supraclavicular fossae need 
not be more than 3,000 rads given in ap- 
proximately 3 weeks. A prophylactic tumor 
dose of 2,500 rads is usually given to the 
mediastinum if the lymphomatous process 
involves the middle or lower areas of the 
neck, or the supraclavicular fossae. When 
concurrent supervoltage treatment is de- 
livered to the mediastinum, a tumor dose 
of 1,000 rads per week can usually be sus- 
tained. When orthovoltage is employed, 
tumor doses of no more than 750 rads per 
week should be attempted. 

Results of Treatment to the Head and Neck. 
Of the group of 25 patients with malignant 
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liG. 2. (4 and B) Therapy Fields for Lymphomatous Diseases Other Than 
Hodgkin's Disease of the Head and Neck Using a 250 kv. Unit or Co?" Unit. 


(4) Lateral Fields. The patient is placed in the 
lateral position with the sagittal plane of the head in 
a straight line with that of the body. The borders of 
the fields are drawn to include the base of the skull, 
the posterior choanae, the posterior pharyngeal wall, 
and the anterior and posterior cervical chains. To 
ensure adequate coverage of the posterior pharyn- 
geal wall (while avoiding treatment to the external 
auditory canal), the lateral field is tilted 5° pos- 
teriorly. 

Tumor Dose: 250 kv. unit—150 rads per day, że., 
750 rads per week. Co*? unit—200 rads per day, 
i.e., 1,000 rads per week. 

Total Tumor Dose: 250 kv. unit—3,000 to 4,500 
rads. Co*"— 3,000 to 5,000 rads. A booster dose is 
added for residual disease for either unit. 


involvement of Waldever's ring, the disease 
was controlled in the ring in 23. In 18 pa- 
tients, the lymph nodes of the neck, in addi- 
tion to Waldever's ring, were also involved. 
The disease was controlled in the neck in 14 
(Table v). An analvsis of the cases in which 
the lymphomatous disease was confined to 
the neck revealed that local control was ob- 
tained in 70 per cent (Table v1). Of the 12 
patients with local recurrence, 11r were 
deceased within one year. The 5 year sur- 
vival rate for the entire Stage 1 group with 
involvement of the head and neck is 44.8 


(B) Anterior Fields. The patient is placed in a 
supine position. The borders of the field are drawn 
to cover the root of the neck and the supraclavicular 
fossae. An anterior "split" is used to protect the mid- 
line structures. The beam is allowed to "fall off” 
laterally and along the superior margin of the supra- 
clavicular fossae. 

Given Dose: 250 kv. unit—150 rads per day, ;.e., 
750 rads per week. Co" unit—200 rads per day, 7.e., 
1,000 rads per week. 

Total Dose: 250 kv. unit— 3,000 to 4,500 rads. 
Co9'  unit—3,000 to 5,000 rads. A booster dose is 
added for residual disease for either unit. 


per cent, with a standard error of 6.8 (Table 
XII). 

Results of Prophylactic Treatment to the 
Medtastinum. Of the group of 25 patients 
with involvement of Waldeyer’s ring, very 
few received prophylactic treatment to the 
mediastinum. Because the majority were 
treated by the 250 kv. unit, the treatment 
was sufficiently taxing to preclude prophy- 
lactic irradiation. 

A group of 42 patients with disease con- 
fined to the neck was analyzed according to 
whether the disease involved the upper or 
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Total No. 25 
Waldever's ring or paranasal sinuses only- 
Waldever's ring, etc. and neck lymph nodes— 18 


Clinical Evolution 














Treatment: 
250 kv. 16 
Co! 9 
Local Control 20 | Alive—no distant exacerbations 
Deceased— other causes 
Deceased—distant exacerbations 
Local Failure $ | Alive—no distant exacerbations 


Alive—distant exacerbations 
| Deceased—distant exacerbations 


STAGE I—HEAD AND NECK—WALDEYER'S RING, ETC. 
































915 
Duration 
(yr.) 
| 
I aed 5 | 6-9 10 
| uil B u 
| 
| 
IO 2 ^ 4 | 
2 I | 
8 6 2 | 
I I 
I 
3 3 | 

















Local control in Waldeyer's ring was obtained in 23 of 25 cases, 
Local control in the neck was obtained 1n 14 of 18 cases. 


lower neck. One of 10 patients with disease 
confined to the upper neck received pro- 
phvlactic treatment to the mediastinum. 
Seven of the 10 are alive and well, 3 for 
approximately 2 vears, 3 for a period of 2 to 
ç years, and I for 9 years. 

Of 32 patients with involvement of the 
lower neck, 17 received prophvlactic treat- 
ment to the mediastinum. Of these, 11 have 
remained completely free of disease; 3 
additional patients have remained free of 
disease in the local area and in the medias- 
tinum, but have developed other manifes- 
tations of disease. Another 3 patients de- 
veloped recurrence in the local site together 


TABLE 


with the appearance of involvement of the 
prophylactically treated mediastinum. Of 
15 patients who did not receive prophy- 
lactic treatment to the mediastinum, all 
developed distant manifestations of disease. 
The majority of these patients are deceased. 
[t would appear that prophylactic therapy 
of the mediastinum is of definite value in 
Stage I disease if the lymphomatous disease 
involves the lower neck or the supraclavicu- 
lar fossa. 
A XILLA 

There were 16 cases with axillary in- 
volvement in the Stage 1 group. The ma- 
jority of these cases were treated with the 


VI 


STAGE I—NECK LYMPH NODES ONLY 

















Clinical Evolution 
































Total No. 42 
" Duration 
Treatment: (yr.) 
250 kv. 31 — - 
Co? L1 I 2-4 5 6-9 10 
Local Control 30 | Alive—no distant exacerbations 19 6 10 2 I 
Alive—distant exacerbations 3 1 I I 
Deceased—distant exacerbations 8 7 I 
Local Failure 12 |Deceased—10 of 12 with distant 
exacerbations 12 II I 
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Fra. 3. (4 and B) Therapy Fields for the Axilla. 


(4) Anterior Field, The anterior field covers the 
axillary contents. The supraclavicular fossa may be 
included in this field prophylactically. The patient is 
placed in the supine position with the head rotated 
to the opposite side. The arm is placed at 45° angle 
to the body. 

Borders of the supraclavicular section are as 
shown in the diagram. The medial border to the 
axillary section follows the rib cage, the inferior bor- 
der follows the pectoralis major muscle, except when 
it ig necessary for the beam to “fall off" to cover 
prominent nodes. The lateral border cuts across the 
head of the humerus. 


250 kv. unit with parallel opposed anterior 
and posterior fields. In 8 patients the an- 
terior field was extended to include the 
supraclavicular fossa for prophylaxis (Fig. 
3, 4 and B). The average tumor dose, ad- 
ministered at a rate of 750 to 1,000 rads per 
week was in the order of 3,000 to 4,500 
rads. A booster dose, similar to the one de- 
scribed above for involved lymph nodes of 
the neck, was added for residual axillary in- 
volvement. The prophylactic dose to the 


(B) Posterior Field. The posterior field is re- 
stricted to the axilla. The patient is placed in the 
prone position with the head turned to the opposite 
side. The arm is placed at a 45° angle to the body. 

The medial border follows the rib cage. It is identi- 
fied by palpating the tissues between the apex of the 
axilla and the posterior surface of the chest wall. The 
lateral border follows the lattissimus dorsi muscle to 
cut across the head of the humerus. The superior 
border follows the spine of the scapula. 

Given Dose (both Co and 250 kv.) to the anterior 
field—2oo rads per day, i.e, 1,000 rads per week. 
Prophylactic dose to the supraclavicular fossa 1s dis- 
continued after 2,500 rads. 

Tumor Dose to the axilla—2oo rads per day, że., 
1,002 rads per week, taken at the midaxillary line. 

Total Tumor Dose to the axilla—3z,000 to 4,500 
rads. Booster dose added for residual disease. 


supraclavicular fossa was approximately 
2,500 to 3,000 rads. 

Treatment results for patients with in- 
volvement of the axilla were gratifying. In 
all but one of the 16 cases, the disease was 
controlled in the local area. Ten patients 
are alive without new manifestations of 
disease, 7 for a period of more than 5 years 
(Table vu). Six patients who received 
treatment to the supraclavicular fossa are 
alive without new manifestations of disease. 
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TlasLE VII 
STAGE I—AXILLA 
Total No. 16 Clinical Evolution 


Treatment: 250 kv. 16 


Local Control I5 


Local Failure I 


* Two lost to follow-up at 60 and 87 months. 


INGUINAL REGION 


There were 16 cases with lymphomatous 
involvement of the inguinal region. The 
majority of these cases were treated with a 
250 kv. unit, with a single anterior field. 
The tumor dose schedules and the final 
doses achieved were the same as for the 
axillary region. In 13 cases the disease was 
controlled in the local area. However, only 
6 patients are alive without evidence of 
either local recurrence or new manifesta- 
tions of disease (Table vin). This dis- 
crepancy between the results obtained in 
the axilla and the results obtained in the in- 
guinal area can be explained by the diffi- 
culty of ascertaining the status of the para- 
aortic lymph nodes. It 1s hoped that lym- 
phangiography will aid in assessing both 
the iliac and the retroperitoneal regions. 


ABDOMEN 


The policy of management of abdominal 


Alive—no distant exacerbations 
Alive—distant exacerbations 
Deceased— distant exacerbations 


Deceased—distant exacerbations 





involvement is divided into two periods. 
Prior to 1955, treatment was restricted to 
demonstrable disease and, in deference to 
the systemic tolerance, both the daily dose 
rates and the total tumor doses were low. 
Because of a dissatisfaction with the results 
obtained, a change of policy was gradually 
introduced in 1955. Since that time, pa- 
tients in good general condition have re- 
ceived radical treatment directed toward 
the major part of the abdomen. The tech- 
niques have been: (1) the 4 field trunk- 
bridge method with either orthovoltage or 
supervoltage therapy (Fig. 4, 4, B and C); 
(2) parallel opposed fields with supervolt- 
age therapy; or (3) the "moving strip" 
technique with supervoltage therapy. 
Although the isodose distribution fre- 
quently is not ideal, treatment with the 
trunk-bridge method is well tolerated. De- 
pending on whether the whole abdomen is 
irradiated or whether the treatment 1s re- 


TaBLe VIII 
STAGE I—INGUINAL AREA 






'Total No. 16 


Treatment: 250 kv. 15 
Co! I 





Local Control 





Local Failure 


Clinical Evolution 


Alive—no distant exacerbations 
Alive—distant exacerbations 
Deceased——distant exacerbations 


Deceased—distant exacerbations 3 




















I 2—4 5 6-9 IO 
6 2 I 
4 I 2 
3 I 2 

2 I 
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stricted to the para-aortic lymph nodes, a 
maximum tumor dose of 750 to 1,000 rads 
per week generally can be tolerated, for a 
maximum tumor dose of 3,000 to 4,500 
rads. The maximum tumor dose that can 
be tolerated with parallel opposed fields 
using the cobalt 60 unit is in the same order 
of magnitude, and is given at a weekly rate 
of 750 rads. When applicable, the “moving 
strip" is the best technique for treating the 
entire abdomen.” Using this technique, a 
tumor dose of 2,800 rads can be adminis- 
tered to each strip in a period of 12 days. 
The total time required to treat the entire 
abdomen is approximately 6 weeks. Be- 
cause of an excessive integral dose, the 
"moving strip" technique is not suitable for 
patients over 22.0 cm. in diameter. It 1s con- 
traindicated in cases with gastrointestinal 
bleeding, impeding obstruction, ascites, 
leukopenia, and thrombocytopenia. Upon 
completion of treatment to the entire ab- 
domen with any of the total abdomen tech- 
niques, additional treatment for residual 
disease can usually be added through re- 
duced fields. Tumor doses of 1,000 to 2,000 
rads, given in I to 2 weeks, generally can be 
tolerated. However, the total dose to any 
given area should not exceed §,000 rads. 
Results of Treatment. The results for the 
group of patients treated prior to 1955 are 
depressing. Death, caused by local disease, 
occurred within the first year in 12 of 13 
patients. By comparison, the results for 
patients given total abdominal irradiation 
are decidedly more encouraging. Six of 8 
patients have survived for a period of 2 to 4 
vears without evidence of local recurrence. 
Two of these patients eventually died of 
distant manifestations of disease. Four 
have no evidence of local recurrence or of 
fresh manifestations of disease (Table 1x). 


MISCELLANEOUS ANATOMIC REGIONS 


There were 10 cases of miscellaneous 
origin in the Stage 1 group. Specifically, the 
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areas involved were: the retro-orbital space, 
the mandible, the maxilla, the ilium, the 
epitrochlear lymph nodes, the supraclavicu- 
lar soft tissues, and the mediastinum. 
Radical treatment in the order of 4,000 
rads in 4 weeks was administered to each of 
these areas. Seven of these patients are 
without evidence of local recurrence or new 
manifestations of disease. 


STAGE II 


In the Stage 11 group, the lymphomatous 
diseases were limited to the upper torso in 
$1 patients. The mediastinum was attected 
in 36 instances. Unilateral involvement of 
the lung occurred in 6 of these patients; in 
4 instances the lesions were adjacent to the 
hilus. 

Radical treatment was administered to 
all involved areas in 49 patients. In the ma- 
jority of instances, the affected areas were 
treated concurrently with a tumor dose of 
3,000 to 4,500 rads, delivered at a rate of 
too to 750 rads per week. On the basis of 
the results of treatment, we believe that a 
weekly tumor dose of 500 to 750 rads is not 
quite adequate. Our current policy is to 
deliver a tumor dose of 750 to 1,000 rads per 
week to a limited number of areas. Critical 
areas are treated first. These areas are 
usually the head and neck and/or the 
mediastinum. 

In determining whether the head and 
neck and the mediastinum should be 
treated concurrently, or in series, the de- 
cision is based on the urgency for treatment 
to each area, the total volume to be irradi- 
ated, the general condition of the patient, 
and the availability of supervoltage time. 
Occasionally, because of massive involve- 
ment at the junction of the supraclavicular 
fossae and the mediastinum, it 1s necessary 
to treat the head and neck and the medias- 
tinum in continuity. However, because of 
the obliquity of the surface between the 
neck and the mediastinum, it is technically 











Fic. 4. (4) Isodose Distribution, Trunk Bridge—250 kv. Four Field Arrangement. Field Size—20X 15 


cm.; F.S.D.—7o cm.; H.V.L.—3.0 mm. Cu. 
(B) Trunk Bridge Adapted to 250 kv. Unit. 


(C) Isodose Distribution, Trunk Bridge—Co™. Four field arrangement. Field Size—35 X14 cm.; F.S.D.— 
100 cm. (FLercHer, G. H. Therapy with ultrahard roentgen rays. In: Handbuch der medizinischen Ra- 
diologie. Chapter 8. Springer-Verlag, Heidelberg. In press. Reproduced by permission.) 
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TaBLe IX 


STAGE I—ABDOMEN 









Total No. 22 


Clinical Evolution 





Treatment: 250 kv. 14 
Cot? " 
Surgery first 5 
Surgery only I 
Local Control 9 Alive—no distant exacerbations 5 3 
Alive—distant exacerbations 2 I 1" 
Deceased—distant exacerbations I I 
Deceased—other causes I I 
Local Failure 13 Deceased 13 12 I 





* Surgery only for lymphomatous disease limited to the stomach. 


Abdominal organ involvement only—7 (gastrointestinal tract—6; liver—1). 


Abdominal organ plus lymph node involvement—7. 
Lymph node involvement only— 8. 


difficult to deliver a uniform tumor dose 
throughout the area. 

Results of Treatment. The 5 year survival 
rate for the Stage 11 group is 51.6 per cent, 
the standard error being 7.79 (Table xir). 
This figure, which is comparable to the sur- 
vival rate of the Stage 1 group, 1s suppor- 
tive evidence for radical treatment in the 
majority of the Stage u cases. The local 
results, correlated with the clinical evolu- 
tion, are given In Table x. Of 31 patients, in 
whom the disease was controlled in the 
local areas, 6 have lived between 6 and 10 
years without evidence of local recurrence, 


or new manifestations of disease. Another 
8 patients have survived between 2 and 4 
years without evidence of disease. 


STAGE III 


The management of patients presenting 
with Stage 1 disease is generally directed 
toward the palliation of symptoms. Tumor 
doses are in the order of 1,000 to 2,000 rads 
delivered in 1 to 2 weeks. 

Semiradical to radical therapy has ef- 
fected worthwhile periods of remission in a 
small percentage of patients. In selecting 
patients for radical treatment, certain 


TABLE X 


STAGE II—CORRELATIONS OF RESULTS OF TREATMENT AND CLINICAL EVOLUTION 


T" . Duration 
Total No. 53 Clinical Evolution Gr) 
Treatment: 250 kv. 4I 
Cot? 12 t 
Loca] Control 31 Alive—no distant exacerbations — 24 IO 
Alive—distant exacerbations 3 I 
Deceased—distant exacerbations 4 
Local Failure 20 Alive—distant exacerbations 3 I 
Deceased—distant exacerbations 17 10 


Deceased— 
no follow-up 2 
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Tase XI 
COMPARISON OF STAGE III SURVIVORS 
Treatment | Treatment | APT. i 
CEN with Semiradical Duration 
Total No. Living—1g | No. | Emphasis on | Emphasis on " Radical (yr.) 
Chemo- Roentgen “ena 
therapy | Therapy eens I | 2-4 | ç | 6-9} 1o 
E = —— A Š l J- 3 ali — 
Group I | 
Abdomen, mediastinum 
and periphery 4 | I 3 3 2 2 
a ee : n | e 
Group Ho 
Abdomen and periphery | 10 2 8 7 2 6 I 
Group III 
Mediastinum and 
periphery O 
Group IV | | 
Periphery 5 | O 3 | 2 I 2 I I 
Total No. Deceased—75 | 
Under 2 years 55 
2—4 years 16 
k 


5-9 years 








criteria are of value, such as: satisfactory 
general condition, chronic history, absence 
of hematologic abnormalities, etc. Tumor 
dose levels are dependent upon the volumes 
of tissue involved. Radical treatment, with 


tumor doses in the order of 3,000 rads, if 


given in series, can usually be delivered to 
all the peripheral lymph node bearing areas, 
in addition to either the mediastinum or the 
abdomen. Hematologic values are better 
maintained if the major area, 7.e., the ab- 
domen or the mediastinum, is treated first. 

For involvement of the two major lymph 
node bearing areas, the mediastinum and 
the abdomen, together with the peripheral 
lymph node bearing areas, It may be possi- 
ble to administer tumor does. i in the order 
of 2,000 rads to each area, provided that the 
treatment can be given in series. Hematolog- 
ic values are better maintained if the ab- 
domen is treated first. 

Results of Treatment. The majority of the 
75 patients treated with palliative intent 
were deceased within the first year. For 
comparative purposes, the 1g living patients 


have been divided into 4 groups according 
to the initial involvement (Table xr). AL 
though the numbers are small, it 1s of in- 
terest that, in the survivors, there were no 
cases with involvement of the mediastinum 
and the peripheral lymph node bearing 
areas. From the results obtained for the 
groups with either peripheral lymph node 
involvement or peripheral lymph node and 
abdominal involvement, it would seem that 
radical treatment should be given to all 
such patients in good general condition pre- 
senting with Stage 1 disease. Finally, al- 
though it is not possible to administer radi- 
cal treatment to patients with abdominal, 
mediastinal, and peripheral lymph node 
involvement, it is occasionally worthwhile 
to administer semiradical treatment to all 
the involved areas. 


DISCUSSION 


Control of the local manifestations of the 
lymphomatous diseases was obtained in the 
majority of the patients with Stage 1 or 
Stage 11 involvement who received radical 
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TABLE XII 
SURVIVAL TABLE (MODIFIED LIFE METHOD) 
| Aliveat Died Lost to | Withdrawn Cumulative S 
k sien ae "e ; E. Standard 
Years | Beginning During Follow-up Alive During Per Cent ee 
|. of Interval | Interval During Interval Interval Survival l 
All Stage I 
" : — > dà ————————— — ——— 
I 131 | 28 a | et | 75.6 3.61 
3 64 6 cs | 7 | eel 4.61 
5 35 | | - | Dg | 47.3 4.94 
Stage I—Head and Neck 
"ONDE | Ff |. -h  —, 
| 67 | 16 | — | - | 76.1 | 5.22 
3 30 | | | i | 4 | $4.5 6.33 
5 | 16 | | = | 7 | 44.8 | 6.81 
Stage II 
I $3 IO | nd | = | ST. | 5.39 
J | ed | 4 | = 3 | $7.6 | Tan 
S | 16 | — | = | 2 | $1.6 | 7°79 
1 | | : | f 
stage III 
per JG EG - "uias C SCA 
I 94 43 | "ee 54.3 S.I8 
34 11 = 2 ip PR 4.80 
5 I4 | I v 4 19.9 4.92 
All Stages 
I 278 | SI = | = 79.9 | 2.72 
3 125 21 — | I2 45.8 3.16 
5 | 65 | 2 = | 17 39.4 | 2,25 
| | 








radiation therapy. Entire regions rather 
than areas of palpable disease were treated 
intensively to avoid marginal recurrences. 
Total tumor doses of 3,000 to 4,500 rads 
were given. A booster dose was added when 
indicated for residual disease. A tumor dose 
rate of 750 to 1,000 rads per week is recom- 
mended. Local recurrences are more fre- 
quent when the tumor dose rate is less than 
750 rads per week. The results of radical 
treatment to the major part of the abdomen 
tor Stage 1 disease are encouraging, despite 
the rather short follow-up period. Super- 
voltage 1s recommended for involvement of 
Waldever's ring, the mediastinum in heavy- 
set individuals, and the entire abdomen, 
when the “moving strip" technique is 
indicated. 





In reviewing the local results of treat- 
ment in the Stage 1 and Stage 11 groups in 
relation to the clinical evolution, it appears 
that a remission of at least 1 vear, and 
generally several years, occurred in the 
majority of the cases in which the disease 
had been controlled locally. Similarly, it 
appears that the patients who received 
prophylactic treatment to the surrounding 
areas tended to have longer periods of re- 
mission. In the cases in which the disease 
was not controlled locally, the over-all life 
expectancy tended to be poor. 

Although the results of treatment for the 
Stage III group are unpredictable, it appears 
that semiradical to radical treatment is of 
value in selected cases. 
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SUMMARY 


Two hundred and seventy-eight cases 
with lymphomatous diseases have been re- 
viewed. The results of treatment have been 
presented by stage and region. Radical 
treatment to the areas of involvement is of 
value in the Stage 1 and the Stage m 
cases from the standpoint of local control 
and duration of remissions. Similarlv, pro- 
phvlactic treatment also appears to be of 
value in the Stage 1 and Stage 11 cases. 
Semiradical to radical therapy is of value 
in a small percentage of Stage 111 cases. In 
biologically aggressive lymphomas, which 
generalize rapidly, failure to control the 
local lesion is apt to occur despite radical 
treatment. 


Lillian M. Fuller, M.D. 
The University of Texas 
M. D. Anderson Hospital 
and Tumor Institute 
Houston, Texas 
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THE ENLARGED THYMUS GLAND IN LEUKEMIA 
IN CHILDHOOD* 


By LAWRENCE A. DAVIS, M.D,t and SAMUEL R. McCREADIE, M.D.1 


LOUISVILLE, KENTUCKY 


EUKEMIA is the commonest malig- 
nancy in childhood, accounting for 
about one-third of all malignancies in those 
below the age of 15 years. Its mode of onset 
is protean, and may simulate many other 
diseases before its true nature is discovered. 
Though its ultimate prognosis still is 
hopeless, the use of chemotherapeutic 
agents has lengthened the survival time in 
leukemia. Because of this prolonged time, 
many organs not usually involved in the 
disease process now are invaded, and it is 
not unusual to find such organs as the 
testes, the meninges, and the heart in- 
filtrated with leukemic tissue at autopsy. 
The onset, course, and development of 
childhood leukemia is different in many 
respects from this disease in adult life, and 
this is particularly true in the organs in- 
volved. Mediastinal lymph node involve- 
ment has been an infrequent finding on the 
chest roentgenograms of our patients with 
leukemia.*4* However, marked infiltration 
of the thymus gland has been encountered 
in several instances, and its roentgen ap- 
perance seems to be highly suggestive of 
leukemia. This appears as a flat sheet of 
tissue in the anterior mediastinum, with 
its lower margins frequently merging with 
that of the heart. The great vessels are 
hidden beneath this leukemic tissue.! This 
infiltration has appeared in several pa- 
tients with known leukemia and previously 
normal chest roentgenograms. When the 
patient enters a period of remission (fol- 
lowing treatment or spontaneously), the 
thymic infiltration resolves. In many of our 
cases, the degree of thymic infiltration ap- 
parently parallels the size, clinically evalu- 
ated, of the liver and spleen. All of the 


patients in our series received some form of 
adrenocorticosteroid therapy after the diag- 
nosis had been made, and this may well be 
associated with the shrinkage.’ 

In several patients, admitted for diagnos- 
tic work-up, the appearance of the chest 
roentgenogram has been sufficient to sug- 
gest a bone marrow examination. In one 
case, the presenting complaint was bilateral 
abdominal masses which later proved to be 
leukemic renal masses. The chest roent- 
genogram demonstrated a large leukemic 
infiltrate. 

Histopathologically, a leukemic lymph 
node is similar in appearance to that of an 
isolated lymphosarcoma, and examination 
of the bone marrow is necessary. In lym- 
phosarcoma, the latter is normal until the 
advanced stages. The relationship of these 
two malignancies is in question, and lym- 
phosarcoma isolated to the lymph nodes 
may be but a stage of generalized lym- 
phoma (leukemia). In one patient, the diag- 
nosis of lymphosarcoma had been made 
from biopsy of a cervical lymph node, and 
at this time the bone marrow had been nor- 
mal. The progression to leukemia was sug- 
gested by the later appearance of thymic 
infiltration on a routine chest roentgeno- 
gram. The bone marrow was then leukemic. 


ILLUSTRATIVE CASES 


Case 1. G.T., 2 year, 7 month old male 
(C.H. #67524). This patient was seen for swell- 
ing of the lymph nodes in the left supraclavicular 
area. The liver was enlarged. A biopsy of one 
lymph node showed lymphoma. The bone 
marrow study and chest examination were nor- 
mal (Fig. 14). The white blood cell count was 
5,700. The patient received radiation therapy 
with resultant regression of the enlarged lymph 


* From The Radiology Department, The University of Louisville School of Medicine, and The Children’s Hospital, Louisville, 


Kentucky. 


t Radiologist, The Children's Hospital and Associate Professor of Radiology, The University of Louisville School of Medicine. 
t Now Pathologist, The Children's Hospital, Milwaukee, Wisconsin. 
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routine chest 
months later (Fig. 1, B and C),a large thymic 
infiltration was present. At this time the bone 
marrow showed acute leukemia. 


nodes. On roentgenograms 5 


Case n. K.B., 9} year old female (C.H. 
#59180). Classical leukemia. On a chest roent- 
genogram (Fig. 24) there was a marked thymic 
infiltration. The liver and spleen were also 
found to be enlarged. The white blood cell 
count was 53,000. Following therapy with 
steroids, the chest roentgenogram (Fig. 25) 2 
months later was nearly normal. The patient 
died soon thereafter. 


Case nr. W.B., 6 year old male (C.H. 
#49142). This patient had leukemia with cervi- 
cal and inguinal lymphadenopathy. The white 
blood cell count was 10,750. The thymus was 
found to be enlarged on a chest roentgenogram 
(Fig. 3.4). Four months later, the chest roent- 
genograms (Fig. 3, B and C) were normal, and 
remission of the process was noted. 


Leukemia in Childhood 
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. Case 1. (4) Normal chest roentgenogram. 
(B and C) Five months later, there is marked 
thymic infiltration. 


Case iv. G.F., 5 year old male (C.H. 
437672). This patient was referred because of 
bilaterally enlarged, palpable kidneys. A chest 
roentgenogram (Fig. 44) showed thymic in- 
filtration. Acute leukemia was diagnosed on 
marrow aspiration. Àn excretory urogram was 
compatible with leukemic infiltration of the 
kidnevs. After 10 days of steroid therapy, the 
kidney masses had resolved considerably. A 
chest roentgenogram at this time (Fig. 45) was 
normal. 


Case v. F.B., 18 month old female (C.H. 
#65 365). This patient was admitted because of a 
red, inflamed eye. Biopsy of a retro-orbital mass 
showed lymphoma. The bone marrow examina- 
tion was normal. A chest roentgenogram was 
also normal (Fig. 54). Two and one-half months 
later, a chest roentgenogram showed the thymus 
as well as the heart to be enlarged (Fig. 58). 
The bone marrow study revealed acute leu- 
kemia. At postmortem examination there was 


926 lawrence A. Davis and Samuel R. MeCreadie NovrMBER, 1962 





4 


Fic. 2. Case rr. (4) Roentgenogram shows marked thymic infiltration. (B) Two months 
later, the chest is nearly normal, with resolution of the infiltration. 





Fic. 3. Case rir. (4) Roentgenogram shows thymic 
infiltration. (B and C) Four months later, the 
infiltration has resolved and the chest is normal. 





Leukemia 





in Childhood 27 


‘eee # 


l'1c. 4. Case 1v. (4) Roentgenogram shows a sheet-like thymic infiltration. (5) Ten days 
later, the infiltration has resolved. 








Fic. 5. Case v. (4) Roentgenogram shows normal chest. (2) Two and one-half months later, 
the thymus gland is infiltrated and the heart is enlarged. 


leukemic infiltration in the thymus gland and 
the myocardium. 


CONCLUSION 


1. The thymus gland frequently becomes 
enlarged in children with leukemia, and 
this appearance on a chest roentgenogram 
mav be an important clue to diagnosis. 

2. The roentgenologic regression of this 
gland following chemotherapy (steroids?) 
roughly parallels the clinical remission. 

3. These findings show an interesting 
relationship of the thymus gland to child- 
hood leukemia.^^ 


Lawrence A. Davis, M.D. 

University of Louisville 
School of Medicine 

226 East Chestnut Street 

Louisville 2, Kentucky 
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RENAL INVOLVEMENT IN LYMPHOMAS AND 
LEUKEMIAS IN ADULTS* 


By JEROME H. SHAPIRO, M.D., CRAIG G. RAMSAY, M.D., HAROLD G. JACOBSON, M.D., 
CHARLES C. BOTSTEIN, M.D., and LUCRETIA B. ALLEN, M.D. 


NEW YORK, NEW YORK 


leas renal manifestations of lymphoma 
and leukemia have been evaluated 
from the clinical course of the patient or 
studies made of surgical specimens and 
postmortem material. However, the roent- 
gen manifestations of renal involvement by 
this type of neoplastic disease in the adult 
have not been as fully described and re- 
corded. Our objective in this review of 20 
confirmed cases of renal lymphoma or leu- 
kemia is to establish roentgen criteria for 
the correct interpretation of this type of 
involvement. 


HISTORICAL REVIEW 
PATHOLOGIC ASPECTS 


The original report of lymphosarcoma of 
the kidneys was made by Turner in 1878.! 
As of 1950, Allen, Berg and Rosenblatt! re- 
corded the nineteenth case of renal lympho- 
sarcoma which was found in a 41 year 
old white male. An intravenous pyelogram 
showed bilateral enlargement of the kidneys 
and changes similar to polycystic disease. 
At autopsy the kidneys were greatly en- 
larged with diffuse microscopic infiltration 
of the parenchyma. 

A case of lymphosarcoma of the kidneys, 
adrenal glands, and perirenal adipose tis- 
sues in a 67 year old white male was re- 
ported by Davis and Olivetti.” The intra- 
venous pyelogram showed poor function on 
the right and no function on the left. The 
clinical manifestations included anemia, 
hematuria, and progressive renal failure. 
At autopsy the kidney cortex was diffusely 
infiltrated, while the medulla was relatively 
uninvolved. 

Baldridge and Awe, in a study of 39 


cases of lymphoma, observed microscopic 
kidney involvement to be present in 20 
cases. Chute* reported the pathologic re- 
sults in § patients with lymphoma of the 
kidney. In 2 of these there was diffuse in- 
filtration of the kidneys; in one, multiple 
nodules were present. When hematuria 
occurred, it was usually painless. Infection 
and urinary tract obstruction were fre- 
quently present. Barney, Hunter and 
Mintz’ reported 39 cases of lymphoma and 
lymphatic leukemia with clinical manifesta- 
tions of urinary tract involvement. Almost 
60 per cent of the patients showed gross or 
microscopic involvement of the urinary 
tract. 

Merrill and Jackson? stressed the fre- 
quent incidence of renal failure in adults in 
cases of leukemia or lymphoma. The causes 
of renal failure included diffuse kidney in- 
filtration by the neoplastic process, ureteral 
obstruction by retroperitoneal masses, and 
"degenerative" lesions of the kidneys. 
Kirshbaum and Preuss" in reporting 123 
cases of leukemia pointed out that the kid- 
ney is the most frequently involved organ. 


.in all forms of leukemia. These authors 


stressed that the usual involvement was by 
infiltrates of myeloid or lymphoid cells into 
the glomerular tufts or the interstitial con- 
nective tissue. Less commonly, infiltrates 
were present in the renal capsule and in the 
perirenal fat. Meyer! described 3 forms of 
renal involvement by leukemia and lym- 
phoma: (1) nodular; (2) diffuse infiltration; 
and (3) masses at the hilus causing pelvic 
obstruction (an infrequent finding). 
Gibson? quotes Puente Duany on lympho- 
sarcoma of the kidney. He described 4 


* From the Division of Diagnostic Radiology, Department of Radiotherapy and the Division of Laboratories, Montefiore Hospital, 
and the Department of Radiology, New York University College of Medicine. 


1961. 


Presented at the Sixty-second Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 26-29, 
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different tvpes: (1) a capsular type in which 
the kidney was engulfed from without by a 
mass (perirenal type of involvement); (2) 
bilateral diffuse lymphosarcoma infiltration 
with uniform enlargement of the organ 
most marked in the cortex and usuallv seen 
in infants (relatively rare); (3) nodular tv pe 
(most frequent); and (4) a large solitarv 
tumor. 

Watson, Sauer, and Sadugor! studied 
1,073 cases of lymphoblastoma admitted to 
the Roswell Park Hospital of which 456 
were lymphosarcoma, 234 leukemia, and 
383 Hodgkin’s disease. Of this group, 7.5 
per cent (80 cases) had various degrees of 
urinary tract involvement clinically. The 
incidence of urinary tract involvement in 


these 3 categories was as follows: leu- 
kemia—13.6 per cent; lymphosarcoma—9.§ 
per cent; and Hodgkin’s disease—1.3 per 


cent. Hematuria was a common finding. 
The kidneys were the most frequently in- 
volved portion of the urinary tract (82.5 
per cent). In the 143 autopsied cases, uri- 
nary manifestations were present in almost 
one-half. Actual pathologic involvement of 
the urinary tract was found in 58.6 per cent 
of those with leukemia; 61.9 per cent with 
lymphosarcoma; and 6.6 per cent with 
Hodgkin's disease. 

In this series the kidney was affected in 
the following ways: (1) renal displacement 
by an enlarged spleen or enlarged retroperi- 
toneal lymph nodes; (2) neoplastic invasion 
of the kidnev bv direct extension; and (3) 
involvement of the renal parenchyma by 
multiple microscopic. nodules. The latter 
represented the commonest type of involve- 
ment. The more extensive the infiltration, 
the greater was the impairment of renal 
function. Microscopic involvement was 
noted in 25 cases (7 lymphosarcoma and 18 
leukemia). Three patterns predominated: 
(1) diffuse infiltration of the intertubular 
connective tissue; (2) involvement of peri- 
glomerular structures; and (3) invasion of 
the perivascular spaces. In leukemia, there- 
fore, the renal involvement is apparent 
more often microscopically than grossly. 
Dilatation of the pelvis and calvces caused 
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bv pelvic masses and ureteral obstruction 
was seen in several cases (2 in leukemia and 
1 in Hodgkin's disease). Direct invasion of 
the kidney parenchyma by retroperitoneal 
masses occurred in one case of lympho- 
sarcoma. 

Boyd’? reported that renal involvement 
by lymphoma may occur as intrinsic metas- 
tases, direct invasion or by displacement 
by overlying organs or enlarged lymph 
nodes. He noted the frequent paucity of 
urinary symptoms and that when present, 
the most significant symptoms were hema- 
turia and pain. Hematuria 1s most common 
in the lymphatic leukemia. He indicated 
that the kidney was the most frequently 
involved portion of the urinary tract. 

Klinger! reviewed 5,000 autopsies with 
secondary malignant involvement of the 
genitourinary tract. This type of involve- 
ment occurred most frequently with lym- 
phoma and leukemia. There were 47 cases in 
which the genitourinary tract was affected 
by lymphoma as compared with 1g cases of 
metastases from lung cancer. Although 
other metastatic neoplasms of the kidneys 
may be either unilateral or bilateral, all the 
lymphomas involving the kidneys in this 
series were bilateral. The distribution was 
as follows: kidney 45, bladder 9, prostate 
gland 4, seminal vesicles 3, and testes 1. In 
this group of 45 patients with renal 
lymphoma, the most frequent clinical mani- 
festations included albuminuria 19, pyuria 
16, hematuria 6, and decreased renal func- 
tion 10. 

Gowdy and Neuhauser'" recorded their 
observations on leukemic infiltration of the 
kidnevs in children. They observed that 
leukemia causes nodular and diffuse infil- 
tration of the cortex with hardly any in- 
volvement of the medulla. These changes 
were found most commonly in children but 
did occur in adults. Diffuse leukemia of the 
kidneys will show pathologically: (1) kid- 
ney enlargement, often 3-4 times normal 
size; (2) loss of the distinct corticomedul- 
lary junction; and (3) wide separation of 
the nephrons by massive cellular infiltra- 
tion. The infiltration predominates in the 
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cortex and decreases in degree as one 
reaches the pelvis. The tubules are com- 
pressed and separated. Tubular and glo- 
merular degeneration 1s often present. 


ROENTGENOLOGIC ASPECTS 


Bell, Heublein, and Hammer* reported 
that lymphosarcoma or Hodgkin's disease 
of the urinary tract may be diagnosed by 
displacement of the kidney, obstructive 
uropathy and pressure defects within the 
collecting system. Leukemia will cause in- 
vasion of the renal parenchyma." The 
kidneys are enlarged with deformity of the 
pelvis and calyces; the enlargement may be 
due to congestive changes or infiltration or 
perhaps a combination of both. 

Freifield,? reporting a case of lympho- 
blastoma of the kidneys, stressed that bi- 
laterally enlarged kidneys and azotemia 
with an intravenous pyelogram suggesting 
polycystic kidneys may indicate the pres- 
ence of lymphoma. 

According to Gowdy and Neuhauser,?!° 
the significant findings on roentgenograms 
include: (1) bilateral moderate or marked 
symmetric kidney enlargement; (2) en- 
largement of the renal pelvis without dilata- 
tion or evidence of obstruction; (3) calyceal 
and infundibular elongation without renal 
deformity; and (4) filling defects in the col- 
lecting system, and displacement and ir- 
regularity of the renal outline. All 3 cases 
reported by these authors gave prompt ex- 
cretion on excretory urography. One case 
showed a decrease in kidney size following 
radiation therapy. 

Gibson® reported 3 cases of lymphosar- 
coma in adult males. These cases fell into 3 
categories: (1) initial symptoms were re- 
lated to constriction of the ureters by retro- 
peritoneal masses; (2) the simulation of a 
renal carcinoma on intravenous pyelograms 
by the lymphomatous involvement; and (3) 
obvious retroperitoneal masses with second- 
ary renal invasion. _ 

The roentgen findings of renal lympho- 
sarcoma on excretory urography therefore 
are as follows: (1) delayed or poor opacifica- 
tion; (2) symmetric enlargement of the 
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renal densities with normal retroperitoneal 
tissues; (3) considerable elongation and 
slight enlargement of the calyces and in- 
fundibula; (4) increase in the renal cortical 
thickness averaging 5.8 cm.; (5) absence of 
caliectasia; (6) sharp definition of the psoas 
margins; and (7) findings simulating poly- 
cystic disease but without real calyceal 
deformities, filling defect, displacements or 
irregularities. These changes are much the 
same as those described by Gowdy and 
Neuhauser!? in leukemia in children except 
for better and more prompt opacification 
on excretory urography in the leukemia 
group than in the lymphoma patients. 


CLINICAL MATERIAL 


We are presenting a series of 20 patients 
with renal involvement by lymphoma or 
leukemia (histologically verified) on whom 
excretory urography was performed. There 
was no significant sex predilection with 11 
males and 9 females. The age distribution 
was from 27 to 72 years (Table 1). Three- 
fourths of the cases occurred in the 51-80 
year group. This group included the 4 pa- 
tients with lymphatic leukemia. Histologi- 
cally, there were 16 patients with malignant 
lymphoma and 4 with lymphatic leukemia 
(Table m). 

Tn 3 cases (all lymphosarcoma) the initial 
presenting lesion was renal and localized to 
the kidney. However, at postmortem study 
all patients demonstrated other sites of 
tumor involvement. 

The findings on physical examination in 
the entire series with lymphoma or leu- 
kemia of the kidney are summarized in 
Table nr. Hepatomegaly was most fre- 
quently observed (15 patients). Spleno- 
megaly was present in I2 cases. In g in- 
stances a mass in the renal area was en- 
countered, and in 6 patients there was pain 
or tenderness in the kidney region. 

A summary of the significant laboratory 
findings is presented in Table rv. Eleven 
patients showed evidence of hematuria, 2 
gross and g microscopic. In several in- 
stances this hematuria was found in the 
terminal stage of the disease. Urinary tract 


Vou. 88, No. 5 Renal Involvement 931 
Tase I 
AGE DISTRIBUTION 
A No. of Lympho- Reticulum Hodgkin’s Lymphatic 
Be Patients sarcoma Cell Sarcoma Disease Leukemia 
21-30 2 O 2 O O 
31-40 I I Oo O o 
41—50 2 I O I Oo 
51-60 4 I I I 1 
61-70 8 4 I 2 1 
71-80 3 I O o 2 
Total 20 
Tas II TaBe IV 
MICROSCOPIC DIAGNOSIS SIGNIFICANT LABORATORY DATA 
Malignant Lymphoma 16 Llemaftiltiid. o ooas Leer uet vu ddp dora en idus II 
Lymphosarcoma 8 o "MEO 2 
Hodgkin's Disease 4 Microscopie vss vesc x t ars 9 
Reticulum Cell Sarcoma 4 AIDUmIBUIS, ces eiue da ERE RR OD S II 
Lymphatic Leukemia ; 4 liso AEETI EEEE E EEE EE IO 
— Blood Urea Nitrogen above 25 mg............ 9 
Total 20 Nephrotic Syndrome...........--2 cence eee 2 
OLTUA US ufo sera tena Oni ee res 2 
Tase II] 
TABLE V 


FINDINGS ON PHYSICAL EXAMINATION 


Mass Pain or 
Tender- 
D; f Hepato- Spleno- in 
iagnosis ness 
megaly megaly Renal Renal 
Are, NSP 
Area 
Lymphosarcoma 6 3 7 3 
Hodgkin’s 
Disease 2 2 O 1 
Reticulum Cell 
Sarcoma 3 3 2 I 
Lymphatic 
Leukemia 4 4 o I 
Total I5 12 9 6 


bleeding also tended to increase as the 
. disease progressed. Albuminuria was ob- 
served in 11 cases and became more marked 
with the advance of the disease. Other find- 
ings included pyuria in 10 and an elevation 
of the blood urea nitrogen above 20 mg. in 7 
patients. A progressive increase in the blood 
urea nitrogen then occurred as the disease 


TIME INTERVAL FROM MICROSCOPIC DIAGNOSIS 
TO ROENTGEN DETECTION OF 
RENAL INVOLVEMENT 


^ Less than I year 13 
I~5 Years 3 
6-10 Years 2 
11-15 Years I 
16-20 Years I 


advanced. In 2 patients a nephrotic syn- 
drome was seen with edema of the lower 
extremities and albuminuria. 

There was considerable variation of the 
time interval from the first histologic diag- 
nosis of leukemia or lymphoma to the de- 
tection of renal involvement as determined 
by the roentgen examination (Table v). 
The longest interval was 18 years. Twelve 
of the 19 patients showed evidence of renal 
involvement within 1 year after the his- 
tologic diagnosis had been first established. 
By contrast, the time interval from the 
roentgen diagnosis of renal lymphoma or 
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Tan Le VI 
TIME INTERVAL FROM ROENTGEN DETECTION OF 


RENAL INVOLVEMENT TO DEATH OF PATIENT 


Less than 4 months L4 
5-8 Months 5 
g-12 Months i 


leukemia to the death of the patient was 
with one exception less than g months 
(Table v1). 

The roentgen evaluation of the kidnevs 
was determined with plain roentgenograms 
of the abdomen followed by excretory urog- 
raphy. Such examinations were performed 
one or more times shortly before histologic 
studies of the kidney were obtained at 
surgery or postmortem study. The plain 
roentgenogram of the abdomen was ex- 


amined for the size, shape, and position of 


each kidnev. The soft tissue structures that 
were evaluated included the liver, spleen, 
perirenal area, and psoas muscles. The re- 
sults of these observations are shown in 

Table vit. Localized and generalized kidney 
enlargement was observed in 12 cases. 
Localized kidney enlargement was seen in 6 
cases but was found only once in the 4 leu- 
kemia patients. Five cases were seen with 
displacement of the kidney, and the same 
number had a perirenal mass. Splenomegaly 
was diagnosed in 11 instances In contrast to 
only 4 patients thought to have hepato- 
megalv. 

A gross evaluation of renal function, as 
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Tase VIII 


FINDINGS ON THE INTRAVENOUS UROGRAM 


Decreased 
Renal 


Excretion 


Deformed 
Collecting 
System 


Increased 
Cortical 
Thickness 





Lymphosarcoma 3 5 2 
Hodgkin’s Disease I E 
Reticulum Cell 

Sarcoma 2 4 O 
Lymphatic Leukemia 3 3 


Total 9 13 7 


determined by the intravenous urogram, 
showed 7 patients with decreased renal 
function as evidenced by the poor visual- 
ization of the collecting system. In 5 of 
these cases the decreased function was uni- 
lateral, while bilateral decreased function 
was seen in 2 instances (Table vii). 

On excretory urography the collecting 
systems of the kidnevs presented two tvpes 
of abnormalities. In one gr oup consisting of 
9 cases there was an increase in the cortical 
thickness. In the other group there was a 
localized or generalized distortion of the 
collecting system, indicating an expanding 
or infiltrating process. This distortion of the 
svstem was seen in 13 instances. These 
findings are summarized in Table vri. 

Four roentgenographic patterns (Table 
1x) could be observed when the changes in 
the renal collecting svstem were studied: 
(1) diffuse infiltration — compression, distor- 


TaBLE VII 


FINDINGS ON THE PLAIN ROENTGENOGRAMS OF 








THE ABDOMEN 








General- 











l Localized . die , 
i i Enlarged | ,.. ized Kid- Displaced  Perirenal Hepato- Spleno- 
Diagnosis rs aT Kidney En- i «€ | 
: Kidney ney En- Kidney Mass megaly megaly 
i largement : i i i 
largement 
Lymphosarcoma 7 4 3 3 i 2 3 
Hodgkin's Disease 2 l | I l 3 
Reticulum Cell 
Sarcoma | O I l | O 2 
Lymphatic 
Leukemia 2 i | O O ] 5 
Total 12 6 6 
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TaBe IX 


PATTERNS OBSERVED ON INTRAVENOUS UROGRAM IN 
CASES OF DEFORMED COLLECTING SYSTEM" 


Diffuse Single Mul- Second- 
Infiltra- tiple ary 
tion Ce Nodules Invasion 
Lymphosarcoma 4 o 4 I 
Hodgkin's Disease 4 O o 
Reticulum Cell 
Sarcoma 4 1 1 o 
Lymphatic 
Leukemia 4 O o O 
Total 16 I 5 2) 


* Four patients had combined patterns of deformity of the 
collecting system. 


tion and elongation of the calyces; (2) single 
nodule—displacement and deformity of the 
collecting system, indicating a single ex- 
panding lesion; (3) multiple nodules— 
multiple sites of displacement and deform- 
ity of the collecting system; and (4) second- 
ary invasion—pressure defects of the renal 
pelvis with contiguity of renal and perirenal 
Involvement. 

Figures 1 through 13 are examples of the 
renal manifestations of lymphoma and leu- 
kemia observed in this series. 

The findings on intravenous urography 
were correlated with the gross postmortem 
examination. This permitted a division into 
3 categories as indicated in Table x. Three 
of the 4 patients with leukemia had bi- 
lateral abnormal pyelographic findings cor- 
responding to bilateral renal abnormalities 
at postmortem examination. One patient 
with leukemia had evidence of only a uni- 
lateral pyelographic abnormality, but bi- 
lateral involvement was seen at postmor- 
tem examination. 

As an aside we have attempted to evalu- 
ate the presence or absence of an enlarged 
liver and spleen, correlating both the 
physical examination and the roentgen 
interpretation with the postmortem studies. 
It was arbitrarily decided that a liver and 
spleen exceeding 2,000 and 300 gm., re- 
spectively, were likely to be detected as 
enlarged both by physical and roentgen 
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TABLE X 


CORRELATION OF PYELOGRAPHIC FINDINGS WITH 
POSTMORTEM EXAMINATION" 


IVP— IVP— IVP— 
Unilateral Unilateral Bilateral 
PM— PM— PM— 
Unilateral Bilateral Bilateral 
Lymphosarcoma 2 2 4 
. Hodgkin's Dis- 
ease 2 o 2 
Reticulum Cell 
Sarcoma o o 3 
Lymphatic 
Leukemia I 3 
Total 4 3 12 


“Postmortem examination was not performed in I case. 
IVP-- Intravenous pyelogram. 
PM * Postmortem examination, 


examination. The results are shown in 
Table xr. In estimating liver size both 
techniques resulted in the correct diagnosis 
in I2 cases. The physical examination pre- 
sented 7 false positives and no false nega- 
tives. By contrast, the roentgenographic 
interpretations disclosed 2 false positives 
and 5 false negatives. 

As for the splenic evaluation, both tech- 
niques gave a comparable level of accuracy. 
Physical examination brought forth 3 false 
positives and 1 false negative. The roentgen 
interpretation resulted in 3 false positives 
and 2 false negatives. 


TABLE Al 


DETERMINATION OF ENLARGED LIVER AND SPLEEN" 





Correct False False 
Diagnosis Negative Positive 
Liver 
Physical Examina- 
tion 12 o 7 
Roentgenography 12 5 2 
Spleen 
Physical Examina- 
tion 15 I 3 
Roentgenography 14 2 3 


* Postmortem examination was not performed in I case. 
The spleen was considered significantly enlarged above 300 
gm., the liver above 2,000 gm. 
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ic. 1. (4) Scout roentgenogram of the 
abdomen in a case of lymphosarcoma of 
both kidneys. The kidneys are enlarged. 
There 1s a soft tissue mass over the right 
psoas muscle. Splenomegaly. (B) Intra- 
venous urogram shows stretching, com- 
pression and displacement of the collect- 
ing system of both kidneys. The thick- 
ness of the renal cortex is increased. (C) 
Autopsy specimen shows tumor infil- 
trates in the cortex and medulla of both 
kidneys. A thick layer of tumor is present 
over the superior pole of the right kidney. 


Vor. 88, No. 5; 


Several different tvpes of treatment were 
used during the course of the disease in this 
series of patients. Ten patients received 
radiation therapy to the renal region. All 
showed a decrease in the size of the ab- 
dominal masses. One patient with oliguria 
and ascites received 600 r to the kidney 
area. This was followed bv slight but tem- 
porary improvement of renal function with 
the patient dying 5 days after this treat- 
ment. 

Other patients received cortisone, nitro- 
gen mustard, and alkvlating agents with no 
significant response. 


DISCUSSION 


In this series of 20 patients with lym- 
phoma or leukemia of the kidney, the most 





Fic. 2. Retrograde pyelogram in a case of lympho- 
sarcoma of the right kidney. The kidney is dis- 
placed laterally. A soft tissue mass 1s present over 
the psoas muscle. There is moderate dilatation of 
the collecting system. The renal pelvis and inferior 
calyces are compressed. 
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Fic. 3. (4) Excretory urogram in a case of lympho- 
sarcoma of both kidneys. The lower half of the 
left kidney is considerably enlarged. There is 
marked deformity of the left collecting system with 
elongation, compression and blunting as well as 
an increased cortical thickness. The right kidney 
shows some blunting of the calyces and narrowing 
of the infundibulum to the superior calyx. (5) 
Autopsy specimen of the right kidney. The renal 
parenchyma is diffusely infiltrated by the neo- 
plasm. 


frequent lesion was a malignant lymphoma. 
Lymphosarcoma was the microscopic diag- 
nosis in one half of the malignant lympho- 
mas. Although the age range for the malig- 
nant lymphoma group varied from 21 to 80, 
all of the lymphatic leukemia cases occurred 
in the group from 61 to 80 years of age. 
Reticulum cell sarcoma occurred 1n younger 
patients, and although lymphosarcoma was 
seen in younger individuals, most of the 
patients were in an older age group. 

The significant finding on physical ex- 
amination was hepatosplenomegalv. This 
was encountered in all 4 patients with leu- 
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Fic. §. Lymphosarcoma of the left kidney. There 
is an irregular enlargement of the lower pole of 
the left kidney. The left collecting system is 
moderately dilated and multiple defects are present 
in the pelvis and proximal ureter. The inferior 
calyx 1s compressed with an increased cortical 

lic. 4. Lymphosarcoma of both kidneys. The infe- thickness. The right kidney is normal. 





rior pole of the left kidney is enlarged. The right 
collecting system is normal. On the left the inferior 
calyx is compressed and the renal cortex surround- 
ing this calyx is of increased thickness. The prox- 
imal left ureter is deviated medially. 





l'iG. 6. (4) Intravenous urogram in a case of 
Hodgkin’s disease of both kidneys. The cortex 
of the right kidney is increased in thickness. 
The calyces are compressed. There is poor 
visualization of the left collecting system. (B) 
Autopsy specimen shows tumor in both kidneys 
with a localized mass of neoplastic tissue in the 
lower portion of the right kidney. 
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kemia. Two of the 3 patients with reticulum 
cell sarcoma also had enlargement of the 
liver and spleen. Almost one-half of the 
patients demonstrated a mass in the renal 
area, while pain and tenderness in this 
region were encountered in about one-third 
of the patients. 

Hematuria was a significant finding and 
was noted in about one-half of the pa- 
tients. In the majority of instances this was 
microscopic. The less specific signs of al- 
buminuria and pvuria occurred in about 
one-halt of the cases. 

[n two-thirds of the patients there was an 
interval of less than one vear from the time 
of the microscopic. diagnosis of the neo- 


plastic process to the roentgen detection of 


the renal involvement. The roentgen and 
clinical evidence of renal involvement bv 
lymphoma or leukemia indicates an omi- 
nous prognosis. This was confirmed by the 





Fic. 7. Hodgkin's disease of the left kidney. Ob- 
literation of the left psoas muscle with lateral dis- 
placement of the left kidney. Splenomegaly. The 
right collecting system 1s normal. On the left there 
is elongation and thinning of the major calyces 
with an increase in the renal cortical thickness. 
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Fic. 8. (4) Intravenous urogram in a case of 


Hodgkin's disease of the left kidney. A decom- 
pression tube is in place within the stomach. The 
left kidney is markedly enlarged especially at the 
lower pole and the collecting system is not visual- 
ized. The excretion is poor on the right with some 
dilatation of the renal pelvis. (7) Surgical speci- 
men of left kidney. The renal parenchyma is com- 
pletely replaced by tumor with a localized mass at 
the inferior pole. 
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lic. 9. Reticulum cell sarcoma of both kidneys. 
The kidneys are enlarged. There is marked narrow- 
ing and elongation of the left collecting system 
simulating the appearance of a polycystic kidney. 
On the right, similar changes are present with 
dilatation of the pelvis. 


observation that about two-thirds of the 
patients died less than 4 months after the 
roentgen diagnosis of renal involvement 
was made. 

The plain roentgenograms of the abdo- 
men were helpful in the detection of renal 
abnormality in about two-thirds of the 
cases, showing localized or generalized renal 
enlargement. The roentgen modalitv and 
physical examination were about equal in 
the accuracy of splenic and liver enlarge- 
ment. 

Decrease in the renal function was seen 
in about one-third of the cases, being uni- 
lateral in $ and bilateral in 6. Only one of 
the 4 patients with lymphatic leukemia 
showed decreased renal function, whereas 
the remainder of the patients had either 
lymphosarcoma or Hodgkin's disease. 

The significant findings on intravenous 
urography were an increase in the renal 
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Fic. IO. 


(4) Intrzvenous urogram in a case of 
reticulum cell sarcoma of both kidneys. There is 
compression of the left renal pelvis and calyces 
with an increased cortical thickness. The minor 
calyces of the right kidney are also compressed. 
(B) Autopsy specimen shows tumor infiltrates and 
nodules in both kidneys. A 3 cm. nodule is noted 
in the lower portion of the left kidney. 


cortical thickness and deformity of the col- 
lecting system. Both abnormalities were 
present in 3 of the 4 patients with lym- 
phatic leukemia. A deformed collecting 
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system was the more frequent finding with 
malignant lymphoma, all of the reticulum 
cell sarcoma patients showing this ab- 
normality. 

The most common pattern of deformity 
of the collecting system indicated a diffuse 
infiltration. This was encountered in all of 
the patients with reticulum cell sarcoma 
and lymphatic leukemia. Single or multiple 
nodules were seen onlv in the malignant 
lymphomas, and multiple nodules occurred 
only with lymphosarcoma. 

From the correlation of the urogram with 
the postmortem examination, it was evl- 
dent that lymphatic leukemia and reticu- 
lum cell sarcoma involved both kidneys. 
Only 4 cases (2 lymphosarcoma and 2 
Hodgkin’s disease) were encountered with 
unilateral renal neoplasm at autopsy. 


TREATMENT 


Since involvement of the parenchyma of 
the kidneys by lymphoma is, with very rare 
exceptions, a manifestation of a generalized 
disease in an advanced form, currently 
available therapy is generally not effective. 
However, we feel that local irradiation of 
the involved kidney constitutes the most 
effective treatment in such a situation. The 
use of alkvlating agents, as well as anti- 
metabolites, is bound to increase the load 
upon the kidnevs and influence the azo- 
temia adversely. External irradiation 1s 
capable of improving diuresis and reducing 
the extent of kidnev involvement more 
efficiently than most of the svstemic agents 
currently in use. 

We have recentlv seen a 29 vear old 
female with lymphosarcoma involving the 
kidney (not included in the present series of 
20 cases) in which a subjective as well as 
objective response was obtained for 6 
months after radiation therapy to the 
kidney region. The patient ultimately suc- 
cumbed to her disease 6 months after the 
manifestation of the kidney involvement. 

Several other attempts at local irradia- 
tion of the kidneys in similar types of pa- 
tients manifesting oliguria or anuria re- 
sulted in only meager response. However, 
therapy in all instances was given very late 
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Fic. 11. (4) Reticulum cell sarcoma of both kidneys. 
A spheroid mass is present in the central portion 
of the right kidney with compression of the adja- 
cent calvces and the pelvis. The left kidney 1s 
displaced laterally. The left middle and inferior 
calyces are blunted. (2) Autopsy specimen. 


and actually only in the terminal stage of 
the disease, in some cases, because of lack of 
early recognition of the kidney involve- 
ment. 

It is important in the management of the 
patient with malignant lymphoma to ob- 
tain a base line excretory urogram, and to 
follow the patient with periodic scout 
roentgenograms or intravenous urograms 
for the obvious signs of kidney involve- 
ment. Renal abnormalities on pvelography 
will usually precede the rise of the blood 
urea nitrogen. Although the ultimate course 
is not influenced, temporary remission of 
azotemic signs and symptoms may be ac- 
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lic. 12. (4) Lymphatic leukemia of both kidneys. The infundibula are rarrowed throughout each kidney. 
The minor calyces are compressed. The right renal cortex is thickened. (B) Autopsy specimen shows 
diffuse tumor infiltrates in both kidneys. 





Fic. 13. (4) Lymphatic leukemia of both 
kidneys. The right kidney is enlarged. On 
the right the calyces are blunted with an 
increase in the thickness of the cortex. The 
left kidney is incompletely rotated but the 
collecting system s compressed. (B) Autopsy 
specimen shows diffuse leukemia infiltrates 
in both kidneys. 
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complished, and at least several months of 
reasonably comfortable survival may be 
procured. 


SUMMARY AND CONCLUSION 


1. A series of 20 cases of lymphoma and 
leukemia in adults (histologically verified) 
are presented. 

2. Tabular summaries of the age inci- 
dence, tv pes of lymphoma microscopically, 
the findings on phvsical examination, the 
significant laboratory data, the evaluation 
of the plain roentgenograms of the abdo- 
men and the excretory urograms, and the 
correlation of urographic and postmortem 
findings are given. 

3. A review of the literature as it relates 
to the pathologic aspects and the roentgen 
findings of renal lymphoma and leukemia 1s 
made. 

4. It is stressed that although lymphoma 
or leukemia may first become manifest in 
the kidney, much of the kidney involve- 
ment is generally encountered late in the 
course of these neoplastic diseases. A rising 
blood urea nitrogen in the presence of 
hematuria, albuminuria, or pyuria, to- 
gether with enlargement of the kidney, poor 
opacification on excretory urography, a de- 
formed collecting system and thickening of 
the renal cortex, all should suggest the 
diagnosis of renal lymphoma or leukemia 
particularly in a patient 1n whom such a 
disease has been previously diagnosed in 
other structures. 

5. The problem of therapy is discussed, 
and although radiation therapy to the 
kidney area is not curative, some palliation 
has been obtained. A trial of radiation 
therapy is thus considered worthwhile. 


Jerome H. Shapiro, M.D. 
Montefiore Hospital 

210th Street & Bainbridge Avenue 
New York 67, New York 
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NECROTIZING ENTEROPATHY: ROENTGEN- 
OGRAPHIC FEATURES* 


By HYMAN L. GILDENHORN,t ELLIOTT B. SPRINGER,} and GEORGE D. AMROMINt¢ 


DUARTE, CALIFORNIA 


REVIEW of autopsy material on 408 

patients with leukemia or lymphoma 
treated at the City of Hope Medical Center 
from July, 1956 to July, 1961 revealed that 
necrotizing enteric lesions were present in 
69 instances.! Three additional cases have 
been seen since the first report was made. 
Roentgenograms of these patients were 
studied to determine whether there were 
any clues to indicate the development of 
necrotizing enteropathy. 


MATERIAL AND METHODS 


The primary diagnoses of the patients 
with necrotizing enteropathy were leu- 
kemia in 65 cases and lymphoma in 7. There 
were 41 male and 31 female patients and 
the ages ranged from 15 months to 67 vears 
with an average age of 32 years. These pa- 
tients had received a variety of medications 
in their terminal weeks of life. Antibiotics 
had been administered almost routinely. 

The roentgenograms of this group of pa- 
tients were considered to have possible 
significance if they were made within 2 
weeks prior to death. Recent roentgeno- 
grams of the chest, abdomen or both re- 
gions were available for study in 56 cases. 


PATHOLOGY 


A common factor in the 72 cases in our 
series was necrosis of mucosal surfaces 
creating a portal of entry for enteric organ- 
isms. The cases could be divided into 4 
groups based on pathogenesis. 


GROUP I —SHOCK 


Shock with ischemia or vascular stasis 
was probably responsible for the more super- 
ficial variety of intestinal mucosal necrosis. 
The ulcerations with a covering pseudo- 
membrane were occasionally discrete, but 
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commonly formed large confluent patches 
or involved long segments of the gastro- 
intestinal tract. Clinical shock was de- 
scribed in almost every patient in this 
group. Necrotic leukemic infiltrates were 
not present. Examples of so-called “pseudo- 
membranous enterocolitis” fell into this 
group. 


GROUP 2—NECROSIS OF GASTROINTESTINAL 
INFILTRATION FROM CHEMOTHERAPY 

Necrosis of tumor or leukemic infiltrates 
and mucosal ulcerations permitted enteric 
organisms to enter the mucosa and sub- 
mucosa. The necrotizing character of many 
of these organisms and diminished host 
resistance (as a consequence of the leu- 
kemia or lymphoma and/or corticoid 
therapy) apparently led to rapid extension 
of the necrosis to include large segments of 
intestinal tissue. The lesions were most fre- 
quent in the terminal ileum, appendix, ce- 
cum, and ascending colon. Complications 
included acutely inflamed, gangrenous or 
ruptured appendices, and necrosis with 
perforation of the small and large intes- 
tines. The majority of Group 2 patients 
were leukopenic or in an acute blastic cri- 
sis. Cases of so-called “ileocecal syndrome”? 
would fall in this category. 


GROUP 39— HEMORRHAGIC DIATHESIS AND MUCOSAL 
NECROSIS OVER HEMORRHAGES DUE TO 
THROMBOCYTOPENIA 

Mucosal ulcerations overlying hemorr- 
hages occurred in any portion of the gastro- 
intestinal tract, although most commonly 
in the colon. 


GROUP 4——-STASIS AND STERCORAL OR 
DECUBITAL MUCOSAL EROSIONS 


These were most common in the esopha- 
gus and rectosigmoid. Trauma from 
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passage of food, gastric tubes, or vomiting 
may have initiated the esophageal ulcers. 
Inspissated feces, enema tubes, or thermom- 
eters may have traumatized the rectosig- 
moid mucosa and afforded entrance to en- 
teric organisms or fungi. The sequence of 
events following bacterial invasion 1s simi- 
lar to that of Groups 1, 2, and 3, con- 
sisting of further necrosis, mucosal ulcera- 
tions, gross bacterial and/or fungal infesta- 
tions, and, in some, rectosigmoid perfora- 
tions. 

Combinations of Groups I, 2, 3, and 4 
were common. Bacteremia with enteric 
bacteria and bacterial shock was a frequent 
event. 


ILLUSTRATIVE CASES 
GROUP I ENTEROPATHY 


Case 1. A r$ month old female infant 
(C.O.H. No. 61-1030) was referred with a diag- 
nosis of acute lymphocytic leukemia established 
by the examination of bone marrow and peri- 
pheral blood at another institution. She had a 2 
week history of swelling in the scalp and pete- 
chiae on the back and chest. There were hepa- 
tosplenomegaly and elevated temperature. The 
admission hematologic examination showed: 
hematocrit 47 per cent, white blood cell count 
3,050 per cu. mm. with 99 lymphocytes and 1 
per cent prolymphocytes, platelets 30,000 per 
cu. mm. She was started on penicillin and 5o 
mg. per day of prednisone. 

The patient's temperature spiked to 104°F. 
on the third and fourth hospital days. The next 
day her abdomen was tense and tender. The 
temperature remained elevated and the white 
blood cell count fell to 1,350 per cu. mm. 
Pseudomonas aeruginosa was cultured from the 
blood. Chloromycetin and terramycin were 
added to her intravenous medications. 

On December 10 abdominal distention again 
was striking after a temporary improvement. 
On December 11 surgical consultation and 
roentgenographic evaluation (Fig. 1, £ and B) 
led to a diagnosis of a perforated viscus. How- 
ever, the patient was moribund and surgery was 
not advised. The patient died the next day, 17 
days after admission and a little over a month 
after leukemia had been diagnosed. 

At postmortem examination there were no 
leukemic infiltrates in the bone marrow or 
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viscera. Death was attributed to peritonitis 
which developed after multiple perforations 
appeared in necrotic areas in the small intestine 


(Fig. 1C). 


GROUP 2 ENTEROPATHY 


Case 11. An 8 year old boy (C.O.H. No. 57- 
384) was admitted on April 1, 1957 with inter- 
mittent pains in the extremities and low grade 
fever of 2 months' duration. Pallor, anorexia 
and listlessness had been present for 1 month. 

The diagnosis on admission was acute lym- 
phoblastic leukemia. Hematocrit was 22 per 
cent, white blood cell count 4,040 per cu. mm. 
with polymorphonuclear leukocytes 2 per cent, 
lymphocytes 58 per cent, immature abnormal 
cells 40 per cent, and platelets 64,000 per cu. 
mm. The bone marrow showed sheets of lym- 
phocytes and immature cells resembling lym- 
phoblasts. He was started on TAF (thiol acti- 
vating factor). There was no improvement and 
on April 17 he was started on prednisolone. 
Transfusions were given as needed. He re- 
sponded relatively well, showing a decrease in 
the size of the spleen and lymph nodes and also 
a drop in the white blood cell count. 

The patient was re-admitted on February 16, 
1958, because of cough and daily temperature 
spikes up to 104?F. On February 20 he was 
febrile, with right lower quadrant tenderness. 
He was started on chloromycetin. On February 
23 he had generalized tenderness (more marked 
in the right lower quadrant) with considerable 
guarding. The clinical and roentgenographic 
impression (Fig. 24) on February 25 was that 
he had a right lower quadrant abscess on the 
basis of a perforated appendix. Exploration was 
recommended. An appendectomy was done on 
the following day. The appendix was gangren- 
ous, and the anterior wall of the cecum was 
indurated. Pseudomonas aeruginosa was cul- 
tured from the abdomen at the time of surgery. 
Postoperatively, he received fresh blood. On 
the morning of February 27, the child was 
jaundiced and appeared to be in shock. Hemato- 
crit was 40 per cent, despite marked pallor. He 
became increasingly dyspneic throughout the 
day and expired that afternoon. 

Autopsy showed submucosal hemorrhages in 
the esophagus and stomach and petechiae 
throughout the small bowel which was diffusely 
dilated. The ileocecal valve was edematous and 
hemorrhagic. The mucosa and muscularis of the 
first 10 cm. of colon above the valve were 
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absent. Many ulcerations were present through- 
out the colon from the distal third of the ascend- 
ing colon to the mid-descending colon (Fig. 


28). These ulcers occurred in areas of leukemic 
infiltration. Similar infiltrates could be identi- 
fed in the appendectomy specimen. Fungi were 
superimposed on the ulcers. The patient aso 
had an acute myocarditis, probably secondary 
to a pseudomonas bacteremia. 


Case ii. Ag year old boy (C.O.H. No. 59-77) 
was admitted on January 21, 1959 with a refer- 
ral diagnosis of malignant cervical lymphadeno- 
pathy. One year prior to admission he developed 
a swelling in the left side of the neck. This was 
treated as infectious lymphadenopathy second- 
ary to an ear infection. However, the lymph- 
adenopathy persisted and a biopsy on January 
9, 1959, showed a malignant lymphoma, lym- 
phoblastoma tvpe. 
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Fic. 1. Case r. (4 and B) Left lateral decubitus 
and anteroposterior supine roentgenograms 
of the abdomen show a large collection of 
tree gas in the peritoneal cavity and a few 
remaining overdistended loops of small in- 
testine in the left side of the abdomen. (C) 
Small bowel autopsy specimen shows a per- 
foration of the bowel wall ty pical of the 
multiple perforations at different levels of 
the intestine in this patient. 


On admission, he had a hematocrit of 25 per 
cent and appeared pale. Corticoids (medrol, 
to mg. daily) were started on January 23. On 
February 3 tke dose was progressively de- 
creased to a maintenance level of 5 mg. twice 
daily. The left neck was treated with cobalt 6o 
irradiation to a dose of 2,804 rads. The neck 
masses showec good regression. The patient 
was subjectively better for a few days but he 
developed abdominal pain and frequent vomit- 
ing. Gastrointestinal survey (Fig. 3, 4 and B) 
showed multiple polypoid lesions. throughout 
the gastrointestinal tract. Cobalt 60 irradiation 
to the entire ablomen was begun on March 3, 
but discontinued on March g due to the mori- 
bund condition of the patient. He expired on 
March 10, 1959. 

Necropsy showed extensive lymphomatous 
involvement of almost all organs. There was 
extensive infiltration throughout the gastro- 








liG. 2. Case ir. (4) Anteroposterior roentgenogram 
of the abdomen shows soft tissue density in the 
right lower abdomen displacing overdistended 
loops of small bowel. (B) Autopsy specimen of 
colon shows edematous and hemorrhagic ileocecal 
valve with zone adjacent to the valve denuded of 
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intestinal tract with the formation of numerous 
superficially ulcerated tumor nodules, so-called 
"pseudoleukemia gastrointestinalis” (Fig. 3C). 
The ulcerated zones were probably the portals 
of entry for hemolytic S/aphylococeus aureus 
and alkaligenes fecalis organisms which were 
cultured from blood at autopsy. 


Case 1v. The patient, a 15 year old white girl 
(C.O.H. No. 60-526), was admitted in June, 
1960 complaining of fatigue and "spots" on her 
legs. On examination, she was found to have 
petechiae and ecchymoses. Her total white 
blood cell count was 11,000 per cu. mm. (50 per 
cent lymphocytes, 34 per cent prolymphocytes 
and r4 per cent blast forms). The hematocrit 
was 24 per cent. The platelet count was 20,000 
per cu. mm. She was treated with adrenal corti- 
cal hormones resulting in striking clinical im- 
provement including disappearance of ecchy- 
moses and splenomegaly. On July 29, marrow 
examination revealed a somewhat hypoplastic 
marrow with an essentially normal cell popula- 
tion. She had been discharged for only 2 days 
when she was re-admitted because of severe ab- 
dominal pain. Roentgenograms of the chest and 
abdomen showed free air in the peritoneal cav- 
ity and an abscess in the right lower quadrant 
displacing the bowel gas pattern (Fig. 4, .7, B 
and C). She undegwent abdominal exploration 
on the same day (July 31, 1960). A perforation 
of the colon was found with generalized peri- 
tonitis. Hemicolectomy was performed. The 
surgical specimen showed two perforations in 
the right colon near the cecum and on micro- 
scopic study inflammatory reaction as well as 
leukemic infiltration of the mucosa (Fig. 4D). 

The patient did well for a time but subse- 
quently developed an ileal fistula. Late in 
September, when she was in hematologic remis- 
sion, she was again explored and the fistula was 
closed. This procedure was well tolerated and 
she was discharged on October 11, 1960. She 
was re-admitted on December 19 in shock with 
a temperature of 105° F. and nausea and 
vomiting. She was treated with antibiotics, 
corticosteroids and adrenergic drugs. Despite 
these measures, her blood pressure continued 
to fall and she expired the following day, nearly 
c months after her hemicolectomy. 


mucosa. Note manv ulcers, some confluent, start- 
ing at the level of the distal third of the ascending 
colon and extending to the mid-descending colon. 
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lic. 3. Case m. (4) Lateral roentgenogram early in gastrointestinal study shows large polypoid filling 
defects in the stomach, duodenum and jejunum. (B) Posteroanterior roentgenogram 3 hours after the 
barium meal shows polypoid filling defects throughout the small intestine with some dilated segments due 
to partial obstruction. (C) Grossspecimen of a segment of small intestine shows some of the nodular masses 
responsible for the filling defects seen on the barium studies. 
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Fic. 4. Case 1v. (4) Supine roentgenogram of the abdomen shows right lower quadrant mass with soap 
bubble pattern of radiolucencies indenting the gas shadow of adjacent segment of bowel. (B) Upright 
roentgenogram of the abdomen shows air-fluid level within theabscess which indented the bowel gas pattern 
on the supine roentgenogram. (C) Posteroanterior chest roentgenogram shows free air under the right 
hemidiaphragm. (D) Section from surgical specimen of colon adjacent to the perforation site reveals 
inflammatory reaction and leukemic infiltration of the mucosa (magnification X 50). 


At autopsy the anastomosis of the bowel as 
well as the remainder of the gastrointestinal 
tract appeared unremarkable. The liver and 
bone marrow were extensively involved by the 
leukemic process. 


GROUP 3 ENTEROPATHY 
Case v. A 5 year old girl (C.O.H. No. 55-386) 
was admitted on March 17, 1955. She had been 
evaluated at another institution in January, 
1955 because of poor appetite and marked 
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Fic. §. Case v. Detail of right lower abdomen from 
an anteroposterior roentgenogram of the abdomen 
shows overdistended small bowel loops. A mass 
indenting ileum was found near ileocecal valve at 
site of a hemorrhagic mass found at autopsy. The 

pattern 

roentgenograms. 


bowel gas Was persistent on several 


pallor. A diagnosis of acute lymphatic leukemia 
was made. Therapy with 6 MP (purinethal) 
was started but there was no improvement. She 
was transterred to the City of Hope Medical 
Center for further management. She presented 
with multiple bruises over her extremities and 
buttocks. The abdominal organs were not palp- 
able. Leukopenia, neutropenia and thrombo- 
cytopenia with a differential consisting predom- 
Inantly of lymphocytes were present. Bone 
marrow aspiration biopsy was compatible with 
lymphatic leukemia. Her hemoglobin dropped 
from the admission level of 10.5 gm. per cent to 
4-4 gm. per cent. She received multiple trans- 
fusions of packed red blood cells and an addi- 
tional course of 6 MP. On her last admission, 
September 15, 1955, hepatosplenomegaly, dif- 
fuse lymphadenopathy and hemoglobin levels 
as low as 2.4 gm. per cent were noted. A roent- 
genogram of the abdomen made on October 21, 
1955 (Fig. 9) showed distended loops of small 
intestine and a questionable nodular indenta- 
tion of the terminal ileum. She became pro- 
gressively weaker and developed abdominal dis- 


tress with nausea, vomiting, and passage of 


blood streaked mucus per rectum on October 27. 
She expired the next dav. 

At autopsy multiple submucosal hemorrhages 
were found in the stomach and a small hemor- 
rhagic nodule was present in the terminal ileum 
at the level noted on the abdomen roentgeno- 
gram. 
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GROUP 4 ENTEROPATHY 


Case vi. The patient was a 7 year old girl 
(C.O.H. No. 60-1063) who was known to have 
noncyanotic congenital heart disease. Subacute 
bacterial endocarditis had been treated else- 
where. She developed acute lymphocytic leuke- 
mia for which she was first admitted to the City 
of Hope Medical Center in. December, 1960. 
She responded well to dexamethasone and 
methotrexate and was discharged in January, 
1961, only to be re-admitted in February, 1961 
with recurrence of endocarditis. She was treated 
with antibiotics and responded well. She was 
discharged in good hematologic remission. She 
was kept on maintenance doses of methotrexate. 

She was re-admitted in November, 1961 with 
fever and petechiae and abdominal pain. Her 
leukemia was in relapse and 6 MP therapy was 
reinstituted. She was discharged slightly im- 
proved. The relapse of her leukemia persisted 
and steroid therapy was started. 

The patient was re-admitted in December, 
1961 because of anemia. She had increasingly 
severe rectal pain. Roentgenograms showed 
fecal retention (Fig. 6.7). A barium enema 
examination revealed polypoid mucosal swell- 
ing of the rectal mucosa (Fig. 6, B and C). An 
ischiorectal abscess was diagnosed on December 
12, 1961, and, after 4 days, there was some 
prolapse of rectal mucosa followed by sloughing 
of necrotic tissue. Her total white blood cell 
count was 1,400 per cu. mm. with 82 per cent 
segmented granulocytes; it subsequently rose to 
13,000 per cu. mm. Although the platelets were 
adequate, petechiae appeared and recurrence of 
endocarditis was diagnosed. Pseudomonas was 
found on blood culture. The spinal fluid was 
cloudy and xanthochromic, with 7,200 red blood 
cells and 1,400 white blood cells per cu. mm., 
chiefly polymorphonuclear cells. On January 15, 
1962, the patient had a grand mal seizure with 
Haccidity of her right arm and right side of her 
face. She went into shock and expired early the 
next morning. 

At autopsy there were a septum primum 
detect and a widely patent foramen ovale. There 
were signs of healed endocarditis of the pul- 
monary valve and fresh vegetations were pres- 
ent on the mitral valve projecting into the left 
atrium, There were multiple hemorrhagic foci 
in the brain. The bone marrow and peripheral 
blood study showed a state of good remission of 
the child's leukemia. 
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lic. 6. Case vi. (4) Anteroposterior roentgenogram of the abdomen shows large collection of feces in the 
rectosigmoid and marked gaseous overdistention of the remainder of the intestine. (B and C) Postero- 
anterior and lateral barium enema studies show polypoid mucosal pattern in the rectum, persistent on 
pre- and postevacuation roentgenograms. 


Case vir. A 69 year old female (C.O.H. No. 
57-723) was admitted on June 26, 1957 with a 
history of anemia and congestive heart failure. 
Subacute granulocytic leukemia was diagnosed 
by bone marrow aspiration. She was treated 
with steroids and transfusions with initial im- 
provement. In August, bone marrow study 
showed increasing activity of leukemia. She 
went into congestive heart failure. Chest roent- 
genograms (Fig. 7) revealed massive consolida- 
tion and fluid in the right chest. The patient 
went into shock and expired on August 15, 
1957. 

At autopsy there was diffuse ulceration and 
submucosal hemorrhage of the lower two- 
thirds of the esophagus. Old and recent ulcers 
with overlying clotted blood were present in the 
gastric antrum. examination 
showed a membrane of necrotic material and 
blood over the desquamated areas of the esoph- 
agus and stomach. These zones were infiltrated 
with leukocvtes, leukemic cells, mycelia and 
encapsulated veast. 

The right lung was firm throughout and con- 
tained numerous abscesses. 


Microscopic 


Case vil. A 36 year old male (C.O.H. No. 
57—422) was first seen in the out-patient de- 


partment on April 11, 1957, with a history of 


fever, Sweats, weight loss, itching, splenomegaly 
and anemia. Hodgkin’s disease was diagnosed 
2 years previously by cervical lymph node bi- 
opsy. Radiation therapy with 1,400 rads to the 


left neck resulted in regression of the neck 
lymph nodes. A few months prior to his out- 
patient Visit here, he received §00 rads to the 
mediastinum because of "increased markings" 
in the lung fields. When seen by us, it was felt 
that he had generalized Hodgkin’s disease and 
he was placed on chlorambucil treatment. He 
had initial subjective improvement, although 
his spleen increased in size and he required 
multiple blood transfusions. In April, 1955, it 
was felt that chlorambucil was no longer con- 
trolling his disease. He was hospitalized for 
treatment with U-8344 (uracil mustard) and 
prednisolone, but responded poorly. He de- 
veloped jaundice, septicemia and bleeding from 
the nose and gastrointestinal tract requiring 
multiple blood transfusions. He became cachec- 
tic and developed rales over the entire chest. 
Roentgenograms showed pneumonitis in the 
lung bases and fluid in the left base. There was 
widening of the mediastinal reflection behind 
the left heart shadow (Fig. 8, Z, B and C). The 
patient was placed on antibiotics; however, he 
went into a state of shock, became comatose 
and expired on June 13, 1958. 

At postmortem examination, the lower esoph- 
agus showed many deep ulcerations the bases 
of which were covered with a necrotic mem- 
brane (Fig. 8D). The colon had numerous muco- 
sal hemorrhages and, in the ascending colon and 
cecum, elevated granular 1 to 2 mm. mucosal 
protrusions. 

Both lungs were edematous, the right more 
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l'iG. 7. Case vir. Posteroanterior chest roentgeno- 
gram shows massive consolidation interspersed 
with radiolucencies in the right hemithroax. 


than the left. The right lung was hemorrhagic. 

There was Hodgkin's sarcoma involvement 
of the esophagus at the areas of ulceration and 
in the colon. There was also involvement of 
many lymph nodes, liver, spleen. and. bone 
marrow. 


ROENTGENOGRAPHIC FEATURES 


Patients having Group 1 early mucosal 
ulcerations (§ cases, each combined with 
another grouping) showed a picture of 
paralytic ileus with generalized overdisten- 
tion. Deeper ulcerations associated with 
pertitonitis presented a variable pattern of 
mechanical obstruction or of paralytic ileus 
(Fig. 1, 4, B and C). The pattern may not 
be specific since combined pathologic types 
were present in each of the 5 patients. 

The majority of the Group 2 lesions (12 
cases, 3 of which were combined with other 
groups) presented with a pattern of ob- 
structive ileus and a soft tissue density. The 
latter was related to inflammation associ- 
ated with necrosis and often rupture of ter- 
minal ileum, appendix, cecum or ascending 
colon (Fig. 2, 4 and B; and Fig. 4, 4, B, C 
and D). An extreme example of the pattern 
produced by nodular infiltration of the 
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bowel is seen in the case of pseudoleukemia 
intestinalis (Fie: 5, 4, B and C). 

The Group 3 lesions (6 cases, § of which 
had combined tvpe lesions) showed indirect 
evidence of bowel irritation with ileus and 
only rarely a direct sign of mass due to 
localized hemorrhage into the gastrointes- 
tinal tract (Fig. 5). 

The Group 4 lesions (15 cases, 8 of which 
were combined with other tvpe lesions) 
were mainly in the esophagus and colon. 
The rectosigmoid lesions behaved like low 
obstructing lesions showing little gas and 
feces in the rectosigmoid region and over- 
distention of the rest of the colon (Fig. 6, 
AZ. H and-Gy. 

|t is interesting to note that esophageal 
lesions which fell into Group 2, 4 or both, 
showed a high associated incidence of pul- 
monary infiltrates possibly related to as- 
piration (Fig. 7). Only a few instances in 
which the ulcers were quite deep showed an 
increase in paramediastinal soft tissue 
shadows (Fig. 8, 4, B and C). In 14 of 17 
patients (82 per cent) with esophageal in- 
volvement, there were pulmonarv infil- 
trates. 


s 


DISCUSSION 


A more complete review of the pathology 
and clinical patterns of necrotizing enterop- 
athy was presented in an earlier paper.! A 
brief survev of the problem mav be helpful 
here. Several features of the disease entity 
mav be related to the manner in which the 
primary disease, leukemia or lymphoma, 
was treated. Antibiotics are used more fre- 
quently and often in massive doses. Their 
use may permit overgrowth of normal in- 
testinal flora dy resistant bacteria or fungi 
which in turn may become invaders of 
necrotic areas.” The use of corticoids or 
various chemotherapeutic agents may be 
another factor in the iatrogenic induction of 
necrotizing enteropathv.? One-third of the 
lesions in our patients (24 of 72 cases) were 
probably in good measure directly attribut- 
able to intensive antibiotic and chemo- 
therapy. However, the problem was noted 
in acute leukemia before the era of modern 
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Fic. 8. Case viri. (4) Posteroanterior chest roentgenogram on admission is normal except for slight eleva- 
tion of the left hemidiaphragm due to splenomegaly. (B) Chest roentgenogram 10 days ante mortem shows 
linear infiltration in the left lung base. (C) Bucky chest roentgenogram made on same date as 5 shows 
widening of the mediastinal reflection behind the heart shadow at the left base. (D) Autopsy specimen of 
the esophagogastric junction shows multiple deep ulcers. 


drug therapy. In 1933 Cooke? reported sub- 
serous intestinal hemorrhages in one and a 
perforated appendix in another child in as- 
sociation with leukemic infiltrates. Patton 
and Sommers" state that debility is a major 
factor in allowing bacteria or fungi to in- 
vade tissues and to progress to ulcers. 


In the extensive literature on the related 
problem of “pseudomembranous entero- 
colitis" one finds many other possible 
causes listed. These include Staphylococcus 
aureus infection, ? vascular stasis,’ stag- 
nation of feces proximal to obstructing 
tumors,’ bacterial invasion secondary to 
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hemorrhagic necrosis? clostridium wel- 
chit toxin, and shock.‘ Several of these 
factors may have been acting concomi- 
tantly in some of our patients, whereas 
others may have played no part at all. 

Our review of this series of autopsy cases 
often revealed roentgenographic clues to 
the localization of necrotizing enteropathy 
when roentgenograms were made during 
the acute phase of the disease. Roentegno- 
grams made more than 1 to 2 weeks prior 
to surgery or autopsy were of no help in 
localizing pathology. This may be due to 
the fact that the disease process progresses 
rapidly in patients approaching a terminal 
state. In perforations of the gastrointestinal 
tract, particularly of the terminal ileum or 
right colon, roentgen findings guided a 
decision to early operative intervention, 
which in some cases prolonged life. Along 
with other clinical signs, roentgenograms 
may offer ancillary guidance to the need for 
a change in the therapeutic regimen. 


SUMMARY 


Seventy-two cases of necrotizing enter- 
opathy encountered in autopsies performed 
on leukemia and lymphoma patients are 
reviewed. 

The lesions can be classified into 4 major 
groups based on pathogenesis. The roent- 
genographic findings are less specific, pre- 
senting a variable pattern of ileus and in- 
complete or complete small or large bowel 
obstruction. | 

Awareness by the radiologist, however, 
that these findings may be the earliest sign 
of a necrotizing enteric process will alert the 
clinician towards a change, perhaps life- 
saving, in the patient's therapeutic regi- 
men. 


Hyman L. Gildenhorn, M.D. 
Department of Diagnostic Roentgenology 
City of Hope Medical Center 

Duarte, California 
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INTESTINAL STENOSIS FOLLOWING 
RADIATION THERAPY* 


A ROENTGENOLOGIC-PATHOLOGIC STUDY 


By DAVID E. PERKINS, CAPT., USAF (MC),t and HARLAN J. SPJUT, M.D.1 


ST. LOUIS, MISSOURI 


N AN effort to increase the survival rate 

of persons with malignancies treated by 
radiotherapeutic means, the radiation ther- 
apist has always been faced with the 
problem of severe and permanent damage 
to the surrounding normal tissues. With re- 
gard to the large bowel and more specifically 
to the sigmoid and rectal areas, the radio- 
therapist has long been aware of the late 
complications that may occur if the toler- 
ance levels of the normal tissues are ex- 
ceeded. In 1935, Jones? referred to stricture 
of the intestine, secondary to radium and 
roentgen ray therapy for carcinoma of the 
cervix, as a rather new clinical entity. Only 
a few reports of this complication had ap- 
peared in the literature up to 1935. In 1944, 
McIntosh and Hutton" stated that enough 
cases of bowel damage had been reported to 
establish radiation stricture of the intestine 
as a definite clinical entity. Requarth and 
Roberts noted that the modern trend 
toward higher radiation doses has led to an 
increase in the complications of therapy. He 
also pointed out that a certain per cent of 
these complications must be accepted if the 
cure rate is to be at its maximum level. This 
concept of acceptable risk 1s recognized in 
manv aspects of medicine, especiallv in the 
treatment of neoplastic diseases. In dealing 
with malignant neoplasms, extreme meas- 
ures are often needed to eradicate an 
otherwise fatal disease. Complications of 
any mode of therapy must be evaluated and 
balanced against the over-all results. 

The purpose of this paper is to present 
and correlate the roentgenographic and 


pathologic features of radiation stenosis of 
the bowel. This will secondarily serve to 
review the entire problem. As many au- 
thors have pointed out, radiation stenosis 
must be kept in mind since the symptoms 
of this condition may closely mimic those of 
recurrent or persistent cancer;" *? however, 
Ritvo and Shautfer" state that the symp- 
toms produced are only rarelv due to the 
original lesion. If the patient is to be 
treated properlv, the correct diagnosis must 
be established. In most cases this can be 
accomplished by doing a barium enema 
study when indicated by the patient’s signs 
and symptoms. 


CLINICAL SYMPTOMS AND INCIDENCE 


The frequency of stenosis of the intestine 
following irradiation varies from 1 per cent 
to 12 per cent of patients treated.5:!^:!* Most 
examples of this complication have oc- 
curred following therapy for carcinoma of 
the cervix and endometrium.' ^ 

The clinical features of radiation stenosis 
of the large bowel have been well described 
bv Jones," Spachman, and others. Briefly, 
the symptoms of this late reaction to radia- 
tion therapy usually begin with abdominal 
cramping and frequent small liquid stools 
which mav contain blood and mucus. Pro- 
gressive constipation and tenesmus are fre- 
quent symptoms. Later the symptoms of 
obstruction or perforation mav occur, oc- 
casionally with dramatic suddenness. Col- 
cock and Hume? describe the sudden onset 
of peritonitis after radiation therapy and 
state that these cases should be promptly 
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Exod. 
segment with distorted ''saw-toothed" mucosz, 
broadened folds and ulceration. Gradual tapering 
on both sides of the ulcer is seen. W.U. Ill. No. 
59-5455. 


Case vin. Sigmoid colon reveals long (8 cm.) 


investigated by laparotomv because of the 
likelihood of perforation. Obstruction is 
rarely the first manifestation of stenosis. 
The symptoms may begin any time from 
several months up to many years after the 
completion of therapy. 

In this paper 9 cases of intestinal stenosis 
following radiation therapy are briefly 
summarized. Four of the cases were treated 
for carcinoma of the cervix, 2 for carcinoma 
of the endometrium, and 1 each for car- 
cinoma of the ovary, carcinoma of the 
vagina, and lymphosarcoma of the stom- 
ach. These cases were selected on the basis 
of good roentgenographic and pathologic 
correlation. No attempt has been made to 
arrive at an incidence rate of this complica- 
tion at Barnes Hospital. Some of the pa- 
tients had radiation therapy at hospitals 
other than Barnes Hospital; data on the 
total dose given are not available for these 
patients. 

A summary of some of the pertinent data 
can be found in Table r. It is noted that the 
time interval between treatment and the 
onset of bowel symptoms ranged from three 
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months to four years. Jones? gave a 
range of eight months to eight years in his 
report. In Case m it had been assumed that 
the patient’s symptoms were from a per- 
sistence of the lymphosarcoma. Thus, as 
stated above, the need for a correct diagno- 
sis before re-t-eatment is emphasized and 
should be obtained whenever possible. 

The conservative and, if necessary, the 
surgical management of the late complica- 
tions of radiat.on damage of the bowel has 
been well discussed elsewhere and will not 
be detailed hee. *7 [t should be pointed 
out, however, that a temporary colostomv 
without resection of the affected segment 
may be sufficient, as the stenosis may not 
be permanent.'^ This is because edema and 
infection may subside and the remaining 
scar tissue and fibrosis alone may not cause 
turther symptoms. 


CASE SUMMARIES 


Case 1. H.P., a fifty year old female, de- 
veloped a sudden increase in menstrual flow. 
Dilatation and curettage and biopsy revealed 
adenocarcinoma of the endometrium. She was 
treated in November, 1948. In March of 1951 
she developed constipation and abdominal pain 
which were unrelieved by medical management. 
Later in 1951, she underwent a left colon resec- 
tion at which time the pathologic sections re- 
vealed radiation effect and no 
tumor. 


evidence of 


Case 11. E.S., a fifty-five year old male, rē- 
ported a six months' history of vague epigastric 
distress and weight loss. A gastric fill-up revealed 
an infiltrating les on along the lesser curvature 
of the stomach. In 1949, the patient underwent 
a subtotal gastrectomy with a postoperative 
pathologic diagnosis of lymphosarcoma. In 
June, 1950, and again in July, 1954, he was 
given roentgen ray therapy. Later in 1954, he 
developed left upper quadrant pain and fever. 
A barium enema examination revealed narrow- 
ing of the distal transverse colon (Fig. 10). This 
was assumed to be a recurrence of his disease 
but subsequent symptoms necessitated resec- 
tion of asegment of colon. A pathologic diagno- 
sis of radiation effect without evidence of tumor 
was made. 


Case 111. T.H., a forty-two year old female, 
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Therapy 
Time Inter- 
Case Diagnosis Estimated Post Therapy val from Pathologic Findings 
Type Total Dose Symptoms Treatment 
to Intestine to Symptoms 
1. H.P. Carcinoma of Radium andex- Unknown Constipation and 2 yr. Sigmoid: edema and fibrosis 
endometrium ternal roentgen tenesmus in submucosa and serosa. 
ray therapy Hypertrophy of muscularis 
with general chronic inflam- 
mation. No foam cells 
1. E.S. Lymphosarcoma External roentgen 2,730 r-1950 Left upper quad- 4 yr. Distal transverse colon: 1.5 
of stomach ray therapy 2,230 r-1954 rant pain with cm, stenotic area of 0.5 cm. 
(200 kv.) mass (fecal impac- diameter. Mucosa eroded 
tion) with acute ulcer penetrating 
` into muscularis, but no per- 
foration, No foam cella 
in. T.H. LON rz carcinoma Radium and ex- Unknown Lower abdominal 2 yr. Sigmoid: 5 mm. ulcer with 
of cervix ternal roentgen cramping pain and perforation present; 3 cm. of 
ray therapy back pain edema and narrowing on 
both sides of ulcer. Fibrosis 
of submucosa, with fat ne- 
crosis in mesentery. Foam 
cells present 
iv. C.O. Carcinoma of Surgery, betatron 6,750 rin 8 Abdominal cramps 4 mo, Sigmoid and ileum: narrow- 
endometrium radiation and in- wk. and bloody diar- ing of both with small ulcers 
traperitoneal Au!9 (interrupted) rhea in ileum. Hypertrophy of 
instillation after muscularis, and moderate 
discovery of mass submucosal edema, No foam 
and peritoneal im- cells 
plants 
v. C.L, Carcinoma of Betatron radiation 6,s00rin6 Abdominal prin, 9 mo. Sigmoid: edema, fibrosis with 
vagina and radium wk, diarrhea with mu- 3 cm. ulcer, extreme submu- 
cus and blood cosal perforation, Other skip 
ulcers present. Foam cells 
present 
vi. F.G, LON u carcinoma Radium and para- 5,300rin6 Increased consti- 3 mo, Sigmoid: stenotic area 3 cm, 
of cervix metrial Au!® in- wk. (probe pation long with 5 mm. ulcer. Sur- 
jection reading) rounding edema and fibrosis. 
Necrosis of inner muscularis. 
Foam cells present 
wi. HS. LON n carcinoma Radium and para- 5,300rin4 Rectal pain, proc- 6 mo. Rectosigmoid: 2 cm. con- 
of cervix metrial Au* in- wk. (probe titis with rectal stricted area with superficial 
jection reading) bleeding ulceration, Marked edema 
4 cm, to either side of ulcer. 
Usual fibrosis seen. Foam 
cells present 
vin. M.S. LON carcinoma Radium and para- 5,940rin4 Abdominal cramps 7 mo, Sigmoid: 2 cm. of stenosis 
of cervix metrial Aui in- wk. with diarrhea con- with perforated ulcer. Marked 
jection taining mucus and edema, Bowel kinked at site 
blood of ulcer. Foam cells present 
IX. P.A. Carcinoma of External roentgen Unknown Rectal and later 4 mo. Sigmoid: large (5X2 cm.) 
ovary ray therapy, and also vaginal bleed- ulcer with perforation into 
intraperitoneal ing with pain vagina, Marked surrounding 


Au! instillation 


edema, Necrosis of inner 
muscularis. Foam cells pres- 
ent 
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liG. 2. Case vir. Short segment of sigmoid showing 
lack of distensibility, but no ulceration. W.U. Ill. 
No. 59-3440. 


had a biopsy of the cervix and a pelvic examina- 
tion which led to a diagnosis of carcinoma of the 
cervix, Stage LON 1. The patient was treated 
with radium and external roentgen ray therapy. 





Fic. 3. Case 1m1. Sigmoid stenosis 8 cm. in length. 
No obstruction to orthograde flow of barium was 
present, however. W.U. Ill. No. 59-3436. 
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Two years later severe lower abdominal cramp- 
ing pain occurred. À barium enema examination 
revealed stenosis of a segment of the sigmoid 
colon (Fig. 3). The patient subsequently had a 
resection of the affected segment and the speci- 
men showed radiation effect (Fig. 7). 


— 


Case iv. C.O., a forty-three year old female, 
gave a long history of menstrual complaints and 
a diagnosis of carcinoma of the endometrium 
was made in Topeka, Kansas. She was treated 
by hysterectomy. Six months later she was re- 
ferred to Barnes Hospital because of "recur- 
rence." The patient had extension of tumor into 
the vagina. Abdominal exploration revealed the 
patient to be inoperable even for pelvic ex- 
enteration, She was treated with the betatron 
unit and was later given intraperitoneal Au! 
for ascites. She developed symptoms of lower 
intestinal obstruction (Fig. 11) necessitating 
resection of the sigmoid. Both radiation effect 
and metastatic carcinoma were found. The pa- 
tient eventually died with extensive generalized 
metastases. 


Case v. C.L., a forty-seven year old female, 
developed a lower abdominal mass. This mass 





Fic. 4. Case v. Five centimeter long stenotic seg- 
ment of the sigmoid. Ulceration in several areas 
can be seen. Slight tapering proximally is present. 


W.U. Ill. No. 59-3428. 
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was noted to involve the vagina. A biopsy diag- 
nosis of epidermoid carcinoma probably origi- 
nating in the vagina was made. The bladder, 
urethra, and ureters were proved to be invaded 
by carcinoma. The patient was treated with the 
betatron unit and radium implantation into the 
vagina. She subsequently developed bloody 
stools; a barium enema study revealed poor dis- 
tensibility of the sigmoid and rectum (Fig. 4). 
The patient underwent pelvic exenteration. The 
bowel lesion showed only radiation effect (Fig. 
g and 13). 


Case vi. F.G., a seventy-one year old female, 
with Stage LON 11 carcinoma of the cervix was 
treated with two radium implants and para- 
metrial radioactive gold injections. She later 
developed progressive constipation. A barium 
enema revealed a stenosed area of the sigmoid 
colon (Fig. 5). A resection was performed and 
only radiation effect was found (Fig. 12 and 15), 


Case vir. H.S., a thirty year old female, was 
diagnosed as having a Stage LON 11 carcinoma 
of the cervix. She was treated with radium im- 
plants and parametrial radioactive gold injec- 
tions. Six months after therapy rectal pain and 
bleeding appeared; barium enema examination 
revealed a sigmoid stricture (Fig. 2). Resection 
and a transverse colostomy were performed. 
Examination of the specimen revealed radiation 
effect (Fig. 8 and 14). 











Fic. c. Case vi. Severe obstruction to retrograde flow 
with tapering of distal end of the stenosed area. 


W.U. Ill. No. 59-3439. 
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liG 6. Case ix. Perforation of the sigmoid with a 
rectovaginal fistula and abscess formation. W.U. 
Ill. No. 59-3457. 


Case vii. M.S., a forty-three year old female 
with a Stage LON ut carcinoma of the cervix, 
was treated with radium and parametrial 
radioactive gold injections. This was followed 
in one month by a panhysterectomy including 
a lymph node dissection. Seven months later 
she developed low abdominal cramping pain 
with diarrhea that was occasionally bloody. A 
barium enema study revealed a sigmoid steno- 
sis (Fig. 1) which was resected. There was no 
evidence of tumor and the stenosis was found 
to be the result of the radiation therapy (Fig. 
I6 and 17). 


Case 1x. P.A., a twenty-seven year old fe- 
male, was diagnosed as having an ovarian car- 
cinoma and was treated with an unknown 
amount of roentgen ray therapy. She was seen 
at Barnes Hospital with pelvic nodules and 
ascites and was treated with radium and intra- 
peritoneal Au”. She subsequently developed 
diarrhea with blood and mucus followed by 
severe rectal and vaginal bleeding. A barium 
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hic. 7. Case rir. Segment of sigmoid shows a narrow, 
sharply circumscribed ulcer with necrosis of rhe 
muscularis. Perforation was present. The adjacent 
mucosa and submucosa are edematous and con- 
tribute to the narrowing of the bowel lumen. W.U. 
Il. Ne. $5-25 74. 


enema examination revealed ulceration and 
perforation of the sigmoid colon with a recto- 
vaginal fistula (Fig. 6). A resection of the sig- 
moid and a transverse colostomy were per- 
formed. Metastases in the left ovary were found 
but bowel changes were those of radiation effect. 


ROENTGEN FINDINGS 


The roentgen findings in stenosis of the 
large bowel are best demonstrated bv a 
barium enema examination, which is essen- 
tial in establishing the diagnosis. While 
the clinical picture of postradiation stenosis 





Fig. 8. 


Case vit, A 2 cm. area of stenosis with ulcera- 
tion in the rectosigmoid, Edema and hyperemia of 
the mucosa on either side of the ulcer are present. 
The plicae semilunares are effaced. W.U. Ill. No. 
58-5374. 


Frc. 9. Case v. The stenotic zone of the sigmoid is 
occupied by a distinctly outlined ulcer measuring 
3 cm. in its greatest diameter. Islands of mucosa 
are present in the hemorrhagic base of the ulcer. 
The intact mascularis, submucosal fibrosis, and 
mucosal edema are evident. W.U. Ill. No. 57-447. 
(Reproduced with permission from Moss, W.T.: 
Therapeutic Radiology, St. Louis, 1959, The C.V. 
Mosby Co.) 
of the bowel may mimic recurrent cancer, 
the findings o7 the barium enema examina- 
tion usually do not. The sigmoid colon is 
the most common segment to be involved, 
since most cases occur following the treat- 
ment of carcinoma of the cervix or corpus 
uteri. Both tae mucosal pattern as well as 
the over-all contour of the bowel is atfected. 
In some cases in which some distensibility 
of the bowel remains, there is noted the 
"saw-toothed'"' appearance of the mucosa 
due to submucosal edema and fibrosis which 
broadens the plicae (Fig. 1). In the experi- 





lic. ro. Case rr. This segment of transverse colon 
contains a long, stenotic area. The bowel lumen at 
this point measured 0.5 cm. in diameter. Mucosal 
edema and serosal scarring are present. W.U. Ill. 


No. 54-4791. 
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ence of the authors, while the involved seg- 
ment may be short (Fig. 2), it is usually 
longer than one would expect with car- 
cinoma. In Figure 3 the length of the bowel 
involved as measured on the roentgeno- 
gram was about 8 cm. The relatively long 
length of the bowel which is involved may 
be due in part to the fact that the lumen of 
the bowel and its distensibility will be 
limited not only at the site of actual stric- 
ture, but proximally and distally to the 
stricture as well. This is because of the 
presence of edema. 

A rather constant roentgenographic find- 
ing in radiation stenosis is the lack of sharp 
demarcation between normal and abnormal 
segments of bowel. In this and other re- 
spects, the roentgenographic appearance 1s 
somewhat like that of diverticulitis. A more 
gradual tapering than is seen with carci- 
noma is almost always present (Fig. 4). Al- 
though there mav be an abrupt change at 
the site of severe stenosis, there 1s often a 
tapering on both sides of the severely 
stenotic area. The usual finding 1n a carci- 
noma is an abrupt change from normal to 
abnormal bowel. 

Ulceration was common in our cases. 
Seven of the 9 cases had some degree of ul- 
ceration in the constricted areas as can be 





Case 1v. An extremely stenotic part of the 


Fi. 11. 
sigmoid without ulceration. The muscularis 1s 


intact but thickened. Submucosal and serosal 
fibrosis are present. A segment of ileum contained 
scattered ulcers and serosal metastases. W.U. Ill. 
No. 59-599. 
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I'tc. 12. Case vi. A stenotic area, 3 cm. in length, 
in the sigmoid colon. A small ulcer was present 
in this zone. Submucosal and mucosal edema have 
effaced the plicae semilunares. The mesentery 1s 
hyperemic and thickened. W.U. Ill. No. 56-4890. 


seen in Figures 1 and 4. In some cases 
multiple ulcers may be present which are 
demonstrable by barium enema examina- 
tion. 

Obstruction is usually a late develop- 
ment and may be obvious on routine erect 
and supine roentgenograms of the ab- 
domen. Some degree of obstruction to 
retrograde How of barium is common to all 
stages of this condition because of de- 
creased distensibility and spasm. Complete 
obstruction to retrograde flow 1s not so com- 
mon but is seen (Fig. 5). However, it must 
be remembered that there may be more 
obstruction in the orthograde direction 
than one might expect bv observing the 
retrograde filling of the bowel during 
barium enema examination. Ritvo and 
Shautfer™ stress that large enemas are not 
advisableand that multiple spot roentgenog- 
raphv offers the best method of demon- 
strating the lesion with cautious outlining 
of the involved segment. Filling of the en- 
tire bowel is thus somewhat superfluous 
and may lead to the serious difficulty of 
impaction of the barium above the lesion. 

Perforation through a necrotic area oc- 
curs in severe cases, and this may be accom- 
panied by abscess and fistula formation 
(Fig. 6). Where perforation is suspected or 
believed likelv to have occurred, a water 
soluble medium rather than barium should 
be used in the contrast enema examination. 
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Case v. An ulcer that is partially re-epithelized by a single layer of cells. 


The submucosa is fibrotic and richlv vascular. W.U. Ill. No. P5998. (x as 
: 3 / i 4, 


PATHOLOGIC FINDINGS 


Ot our g cases, in 8 there was involve- 
ment of the rectum or sigmoid colon and in 
1 of the transverse colon. Histologically 
and grossly, the alterations were quite simi- 
lar regardless of the interval between the 
radiation. therapy and the resection. In 
each specimen the stenotic zone was cir- 
cumbscribed, short, and often kinked (Fig. 
7). The length of the stenotic segment 
measured from o.5 to 5 cm. with the ma- 
jority 1.5 to 2 cm. 

To either side of the stenosed part of the 
mucosa and submucosa, the bowel was 
thickened by edema and fibrosis for 3 to 4 
cm. to cause erasement or broadening of 


the normal mucosal folds (Fig. 8 and 12): 


Ulcerations were observed in 7 of the con- 
stricted areas. The ulcers varied from 5; 
mm. to 5 cm. in diameter. Except for the 
specimen with the smallest ulcer, the entire 


or nearlv the entire area was ulcerated. The 
edges of the ulcer were distinctlv defined 
with only a slight amount of heaping of the 
mucosal edges (Fig. 9). Grosslv, the lesions 
were not characteristic of carcinoma. 

The wall of the bowel was thickened with 
the major part of the thickening due to 
edema and fibrosis of the mucosa, sub- 
mucosa, and serosa. The muscularis ap- 
peared hypertrophied (Fig. 9 and 11) and 
remained intact except in areas of necrosis. 
Perforations were present in 4 of our speci- 
mens. Hyperemia and thickening of the 
mesentery and hvperemia of the serosa 
were common findings. 

Microscopically, a constant feature was 
submucosal edema and fibrosis, the fibrosis 
being most notable near the ulcers. The 
fibrous tissue in the bed of the ulcers was 
poorlv organized with prominent fibro- 
blasts. In the collagenized portions the in- 
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Fic. 14. Case vu. Atrophy of the mucosa and hyperplasia of the surface epithelium are seen. 
Vascular dilatation is prominent. W.U. Ill. No. §9-2773A. (X155.) 


dividual fibers were smudged, giving a 
homogeneous and acidophilic appearance. 
This peculiar alteration of the collagen 
fibers represents a fairly characteristic find- 
ing in radiation effect wherever it may 
occur. 

Re-epithelization of the base of the ulcers 
may be present and consists of a single row 
of columnar cells (Fig. 13). Atrophy or dis- 


organized hyperplasia may be seen in the 
mucosa adjacent to the ulcer (Fig. 14). 
Atrophy was not a common finding in our 
specimens. Sites of perforation were associ- 
ated with ulcers and necrosis through the 
muscularis. 

Degenerative alterations were noted in 
the muscularis of 7 of the g specimens. Most 
remarkablv, the mid-zone of the muscu- 
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Frc. 15. Case vi. Necrosis of the inner muscular coat is seen. W.U. Ill. No. 59-2774A. (X140.) 


laris was most severely affected. Not un- 
commonlv, the outer longitudinal coat was 
spared. In only one instance did the outer 
muscular coat show vacuolar degeneration 
with no change of the inner coat. The his- 
tologic features noted in the muscularis 
were vacuolization of the muscle fibers, 
edema and acute necrosis. In what is ap- 
parently a healed phase, the muscle bundles 
are replaced by scar tissue (Fig. 15). An ex- 
planation for the distribution of the lesion 
in relation to the muscle coats is not ap- 
parent at this time. Except in areas of ul- 
ceration, the muscularis mucosae remained 
intact. 

Vascular damage was spotty and, in 
general, confined to the grossly stenotic 
zone. The blood vessel modifications were 
among the most interesting findings that we 
observed. Vessels in all layers of the bowel 
wall and the mesentery were affected, but 


by no means all vessels. The vascular 
changes varied from endothelial prolifera- 
tion and vacuolization to focal medial 
necrosis or smudging to complete throm- 
botic occlusion of small veins and arteries. 

The most remarkable vascular alteration 
and one which may have some specificity 
in regards to radiation effect was the find- 
ing of collections of large foam cells di- 
rectly beneath the intima and on the 
luminal side of the internal elastica. Most 
often small arteries were involved, but, in 
occasional medium-sized vessels, this 
change was also noted (Fig. 16). The foam 
cells were ofter numerous enough to oc- 
clude the lumen of a vessel (Fig. 17). Onlv 
rarely were the foam cells accompanied bv 
inflammatory cells. The walls of the vessels 
were not necessarily altered. These findings 
have been described previously by Shee- 
han.? Others have not mentioned them al- 
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Fic. 16. Case vit. Verhoeff-van Gieson stain accentuates the internal elastica. The foam cells are clearly 
shown to be subintimal. The media does not appear to be altered. The lumen is compromised. W.U. Ill. 


No. §9-2771A. (X275.) 


though the importance of vascular damage 
in the genesis of the bowel wall changes is 
stressed. It is thought that the foam cells 
represent damaged endothelium in which 
there has been inbibition of lipids. An al- 
ternative is organized thrombus. 

The serosa of the specimens is often 
thickened by fibrous tissue and may con- 
tain inflammatory cells. Two of the pa- 
tients who had received parametrial injec- 
tions of radioactive gold had gold particles 
in the serosa and mesentery. No particular 
importance could be attached to their 
presence in. the way of morphologic 
changes except for possibly more serosal 
and mesenteric fibrosis. 


DISCUSSION 


The radiologic and pathologic features 
have been presented in some detail. From 


these discussions a number of correlative 
points can be made. It has been stated that 
the stenosed section, as seen on roentgeno- 
grams, measured from 3 to 8 cm. in length, 
while in the surgical specimens it ranged 
from 0.5 to § cm. This is due in part to a 
lack of distensibilitv of the edematous area 
of the bowel which was not actually 
stenosed. However, on barium enema stud- 
les this greater length appears to be in- 
volved. Furthermore, the actual length of 
the stricture in the surgical specimen prob- 
ablv represents what was originally a much 
greater length of bowel. Spratt ef aZ" 
exposed isolated segments of dog ileum, 5 
cm. in length, to 4,000 r air dose in a single 
seance. In eight months marked contrac- 
tion had occurred and in one instance only 
a 2 mm. scar remained from the original 
5 cm. segment. 
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lic. 17. Case vin. Subintimal foam cells in two small mesenteric arteries. The 
lumina are nearly obliterated. W.U. Ill. No. §9-2772A. (X 165.) 


The edema and fibrosis which erase or 
broaden the normal folds have been demon- 
strated roentgenographically and patho- 
logically (Fig. 1 and 8). 

While it is not the primary purpose of 
this paper to evaluate the therapv of these 
cases, the doses given should be studied as 
an indication of the dose level needed to 
produce the condition of radiation stenos:s. 
The first point to be examined is the toler- 
ance levels of the bowel itself. Work on 
tolerance levels of normal bowel is compli- 
cated bv the fact that such tolerance not 
onlv varies from patient to patient, but 
also with the fractionation, the irradiated 
volume, the quantitv, and perhaps the 
quality of the radiation used.? In 1955, 
Brick? reported on the results of 190 
patients treated with I mev. roentgen 
radiation to areas of the abdomen for the 
treatment of lymph nodes in cases of testic- 
ular tumors. He concluded that the sate 
maximum dose for the stomach and small 


bowel was about 4,000 r and that the colon 
would tolerate about 4,500 r. With these 
doses given over a fifty to sixty day period, 
there were usually no serious temporary 
reactions and only rare late sequelae. 

That there is a wide variation and in- 
dividual susceptibility is well known. 
Cathie? reported 2 fatalities from small 
bowel perforations after only 1,500 r. How- 
ever, Gray and Kottmeier? concluded that 
a dose of more than 5,000 r or 6,000 total r 
appears to carry a high risk of injury. In 3 
of our cases in which the total dose to the 
rectum was known (as measured by a probe 
scintillation counter), the dose was greater 
than 5,000 gamma roentgens. 

Fletcher eż al” have reviewed many 
clinical data on the tolerance of both the 
bladder and rectum and have concluded 
that: (1) “There is no evidence of absolute 
levels for the radiation tolerance of the 
bladder and rectum. Radium therapy 
should not be set by using theoretical blad- 
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der and rectum doses as the limiting cri- 
teria" and (2) “There is a wide margin of 
dose level within which an increase in the 
complications will occur." Thus, the ques- 
tion of tolerance for each individual patient 
is a difficult one. 

When treating for cure of a cancer, 5,000 
ror more to the rectum and sigmoid is often 
exceeded in order to obtain the maximum 
number of cures. Thus, the need for better 
dosimetry in terms of total dose received by 
the sigmoid and rectum becomes important 
if for no other reason than a predictive 
value of possible future complications. The 
recent use of a probe type scintillation 
counter to measure the dose delivered to 
the rectum in cases of carcinoma treated 
with radium is a step forward. However, as 
noted here and elsewhere, the most com- 
mon site of stricture is not in the rectum but 
actually higher, in the rectosigmoid area. In 
2 of the cases of carcinoma of the cervix 
presented (Cases vil and vii), superimposi- 
tion of anteroposterior and lateral roent- 
genograms of the radium and anteroposter- 
ior and lateral roentgenograms of later 
barium enema studies revealed the almost 
contiguous position of the affected loop of 
bowel to the top load of radium in the 
uterine tandem portion of the radium appli- 
cator. Therefore, it is possible that a longer 
and curved type of probe scintillation 
counter will give a more accurate location 
of the highest rectal and rectosigmoid ex- 
posures during the radium application. 


SUMMARY 


1. The clinical entity of radiation steno- 
sis of the bowel is briefly reviewed. Nine 
new cases are added to the literature. 

2. The dangers of mistaking this entity 
for persistent cancer is noted. The radio- 
logist has jurisdiction over the essential 
means bv which the diagnosis can be 
made—namely, the barium enema exami- 
nation. 

3. The roentgenographic and pathologic 
features are presented. 

4. The presence of foam cells in the sub- 
intimal areas of small arteries is mentioned 
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as being a possible specific finding in vascu- 
lar damage from radiation. 

c. A longer and curved probe scintilla- 
tion counter rather than those currently in 
use would give a more accurate location and 
reading of the highest rectal and sigmoid 
dose delivered bv the radium applicator in 
the treatment of carcinoma of the cervix. 


Harlan J. Spjut, M.D. 

Washington University School of Medicine 
600 South Kingshighway 

St. Louis 10, Missouri 
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RADIATION RESPONSE OF CARCINOID 
OF THE RECTUM* 
A CASE REPORT 


By JEROME M. VAETH, M.D., ROBERT E. ROUSSEAU, M.D.,f 
and THEODORE R. PURCELL, M.D. 


SAN FRANCISCO, CALIFORNIA 


“@NARCINOIDS of the large bowel are 

most frequently found in the cecal 
region and in the rectum; those in the rec- 
tum are usually diagnosed and treated 
early."! After the first report of a rectal 
carcinoid in 1912 by Saltykow,!! twenty- 
one years elapsed before Brunschwig,’ in 
1933, reported a second case. In 1957, com- 
piling the reports of rectal carcinoid in the 
world literature, Lamphier and Ehrlich? 
added 214 cases. 

Since surgical procedures have been uni- 
versally accepted as the treatment of choice 
for this disease, there has been little con- 
tributed to the literature regarding the 
radiation response of carcinoid of the rec- 
tum. Two patients who had radiation 
therapy of the primary tumor were re- 
ported by Root, Leddy, and MacDonald.? 
In one of these, treatment with radon seed 
and external roentgen therapy was given 
postoperatively. The patient remained free 
of disease until metastatic lesions appeared 
twenty-four years later. How much the 
radiation alone contributed to the length of 
survival cannot be assessed. The other 
patient had a recurrent rectal carcinoid 
treated with cobalt teletherapy. Each of 
two posterior oblique fields received 2,250 
r, but no change resulted in the size of the 
rectal mass. 

Ellis! reported a rectal carcinoid that was 
locally resected and treated postoperatively 
with radon gold seeds and external 
medium voltage roentgen therapy. The 
interstitial dosage was calculated at 1,173 
millicurie hours. In twenty-nine days, 2,200 
r had been delivered to each of two fields by 


external roentgen therapy. Six years later 
metastatic growths in the liver were evi- 
dent, although no abnormalities were noted 
on proctoscopic examination. The patient 
died thirteen vears after the initial surgical 
resection and the postmortem examination 
showed a 3 cm. carcinoid in the rectum. 

Evidence indicates that metastatic le- 
sions from carcinoids, other than rectal, re- 
spond to irradiation if the primary lesion 
had been removed.?^9* Roth!'* observed 
definite response when treating cutaneous 
metastatic growths from primary rectal 
carcinoid. Large doses of roentgen rays, 
2,500 r in air in one day, were needed to 
cause disappearance of the skin lesions. 

The following observation supplements 
the meager literature on radiation treat- 
ment of primary rectal carcinoids. 

REPORT OF A CASE 

A sixty-eight year old woman was admitted 
to the University of California Hospital, San 
Francisco, on May 31, 1960. In the preceding 
six weeks she had had recurrent anorexia and 
upper abdominal and epigastric pain. During 
this period she had lost 20 pounds. She had 
noted no change in bowel habits nor abnormal 
appearing stools. She had not had flushing or 
cardiorespiratory difficulty. In 1956 she had 
undergone cholecystectomy and rectal polypec- 
tomy. 

On physical examination, the blood pressure 
was 140/98 and the pulse rate was 80 per minute 
and regular. An enlarged liver, extending to the 
right iliac crest, was firm, nodular, and nonten- 
der to palpation. Rectal examination showed a 
nonulcerated mass measuring approximately 2 
by 2 cm., extending upward about 4 cm. into 


* From the Radiation Therapy Section of the Department of Radiology University of California, School of Medicine, San Francisco, 
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liG. 2. Gross specimen at autopsy. Arrow points to tumor; hemostats on the skin surface. 
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Vic. 3. Photomicrograph of tumor at autopsy (high power). 


the left lateral rectum. On proctoscopy only an 
Intact rectal mucosa was recorded. The results 
of laboratory studies showed a prothrombin 
time of 49 per cent, bromsulphalein of 25 per 
cent, and albumin-globulin ratio normal. The 
chest findings were within normal limits. 

On exploratory laparotomy, June 6, 1960, an 
enlarged nodular liver with metastatic involve- 
ment was grossly obvious. Lesions were excised 
for biopsy and through a perianal skin incision a 
biopsy specimen was also obtained from the 
rectal mass. Because of the metastatic growths 
of the liver and location of the rectal tumor, no 
further operative procedure was performed. 
The pathologist reported a malignant carcinoid 
(argentaffin carcinoma) of the rectum with 
metastasis to the liver (Fig. 1). 

On June 16, 1960, supervoltage roentgen 
therapy was initiated to the rectal mass through 
à 6 by 6 cm. left perianal field, using 1 mev. 
Irradiation, 3 ma., no added filtration, half 
value layer 3.2 mm. Pb, and a focal skin dis- 
tance of 7o cm. The perianal incision was 
shghtly separated and appeared infected. A 
daily skin dose of 100 r was increased after 8 


treatments (Soo r/skin) to 150 r/skin daily. 
The induration about the incision was decreased 
at this time and the inflammation of the incision 
reduced. The rectal mass was less indurated and 
more discrete, probably because of the reduced 
inflammation. Its size, however, had not 
changed appreciably. From this time until com- 
pletion of roentgen therapy, when 3,800 r/skin 
had been administered in a total treatment 
time of thirty-eight days, the mass had not 
changed. 

An examination two weeks after completion 
of roentgen therapy showed no further change 
in the rectal tumor. Enlargement of the liver 
continued and on August 28, 1960, the patient 
died of her disease while in a hepatic coma. 

On postmortem examination a submucosal 
mass was seen above the pectate line on the left 
posterior rectal wall measuring 1.8 cm. in diam- 
eter and surrounded by dense fibrosis (Fig. 2). 
The microscopic examination of cut sections 
from this mass revealed argentaffin carcinoma 
(carcinoid) (Fig. 3), similar to the original 
biopsy and without any evidence of radiation 
effect. Many abdominal lymph nodes were in- 





Fic. 4. Liver with metastatic nodules. 


volved. The liver, weighing 1,800 gm., con- 
tained tumors measuring up to 1§ cm. in diam- 
eter that were identified as carcinoid (Fig. 4). 
There was also microscopic evidence of pul- 
monary metastasis. 


SUMMARY 


A carcinoid of the rectum was treated 
with supervoltage roentgen therapy with a 
dose of 3,800 r/skin in thirty-eight days. 
Reduction in the induration surrounding 
the rectal mass early after starting therapy 
was attributed to the anti-inflammatery 
effect of the roentgen rays. Clinically and 
histologically, the rectal tumor showed no 
response to the radiation administered in 
this dose range. 

Jerome M. Vaeth, M.D. 

Department of Radiology 

University of California Medical Center 
San Francisco 22, California 
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EPIDERMOID CARCINOMA OF THE CERVIX* 
ORTHOVOLTAGE AND SUPERVOLTAGE IRRADIATION 


By GEORGE COOPER, Jr., M.D., and DAVID H. WILLIAMS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


T E purpose of this paper is to compare 
the results obtained in carcinoma of the 
cervix by the same clinicians before and 
after the advent of supervoltage radiation 
therapy. 


REVIEW 


During the entire 65 year history of 
radiology, carcinoma of the cervix has been 
a major problem, causing much thought 
and efforton the part of radiation therapists 
and gynecologists. Nevertheless, unless 
supervoltage irradiation proves to be an ad- 
vance, no really major innovation in the 
radiation treatment of this disease has been 
developed since the 1920’s, when the prin- 
ciples of the combined use of intracavitary 
radium and external irradiation were laid 
down. Of great importance has been the 
indoctrination of radiologists into the value 
of accurate dosage determinations—a proc- 
ess to which contributions have been made 
by many scientists but outstandingly by 
Tod and Meredith.’ Of related and equal 
importance has been the relatively recent 
emphasis on the value of individualizing 
treatment, again a subject discussed by 
many but notably by Kottmeier.® 

Irradiation with the employment of an 
intravaginal cone has been a useful develop- 
ment, and there also have been many re- 
finements and modifications in treatment 
planning, technique, and equipment. 

Currently, attention is being given to the 
possibility of treating carcinoma of the 
cervix by supervoltage irradiation only. As 
pointed out by Mellor,’ who has reported 
good results in a group of 17 patients so 
treated, when supervoltage irradiation is 
used alone, it is possible to deliver homo- 
geneously an adequate dose to the primary 


lesion, to the areas into which direct spread 
can be expected, and to the pelvic lym- 
phatics draining the cervix, simultaneously. 
The entire treatment can be given without 
hospitalization or anesthesia, the discom- 
fort of the intracavitary application of 
radium is eliminated, the radiation hazards 
involved in handling radium are avoided, 
the patients’ constitutional symptoms are 
minimized, and bladder and rectal com- 
plications are sharply reduced. However, a 
large scale evaluation of long term results is 
not yet possible. 

In fact, a large scale comparison of long 
term results when orthovoltage irradiation 
is used in combination with intracavitary 
radium and when supervoltage irradiation 
is used in combination with intracavitary 
radium cannot yet be made. 

In 1955, Burkell and Watson! described 
their experience at the Saskatoon Cancer 
Clinic. With orthovoltage irradiation, they 
used eight portals through which they were 
able to build up a tissue dose of 2,250 r to 
point B, while with supervoltage irradia- 
tion, using two pairs of directly opposing 
portals, they could increase the dose at 
point B to 3,250 r. They gave no statistical 
analvsis of their results. 

In 1957, Guttmann? reported figures 
from the Francis Delafield Hospital, New 
York, comparing three groups of patients— 
301 treated by 250 kv. external irradiation, 
intravaginal cone therapy and radium; 40, 
classified as Stage 1 and I1, treated by 2 mv. 
external irradiation and radium; and 52, 
classified as Stage 111 and Iv, treated by 2 
mv. roentgen or cobalt 60 irradiation only. 
In the second and third groups, so few had 
been followed for five years that survival 
rates could not be determined, but Gutt- 


* Presented at the Sixty-second Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 26-29, 
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mann was favorably impressed by the 
greater immediate tolerance of supervoltage 
irradiation, noting that she was able to 
attack disease more aggressively with this 
modality while impairing the general condi- 
tion of her patients to a lesser degree—“‘a 
contributing factor of utmost significance in 
the outcome of therapy.” She also noted 
that postirradiation complications were 
fewer, and stressed the possibility for better 
control of disease because by means of 
supervoltage irradiation it was possible to 
deliver a homogeneous high dosage through- 
out the entire pelvis. Guttmann’s average 
tissue dose delivered by orthovoltage irradi- 
ation was 2,700 r to which was added 1,140r 
at § cm. depth through an intravaginal cone 
when supervoltage irradiation was com- 
bined with radium; 5,000 r was the average 
tissue dose delivered by supervoltage ir- 
radiation; and when supervoltage irradia- 
tion was used alone, the tissue dose ranged 
from 6,000~7,000 r. 

In 1961, Decker and Van Herik? reported 
the results obtained at the Mayo Clinic in 
1,300 patients with carcinoma of the cervix 
treated between 1940 and 1949. They 
stated that the patients given orthovoltage 
irradiation received 2,000-2,400 r in air to 
each of four pelvic portals whereas those 
given supervoltage irradiation received 
3,500-3,700 r at the midplane, but they did 
not give separate results of the two groups. 

In the 1960 Caldwell Lecture, Leucutia? 
reviewed, among other subjects, the evolu- 
tion of radiation therapy of carcinoma of 
the cervix, but did not specifically evaluate 
the effectof the introduction of supervoltage 
irradiation. It would then seem to be ap- 
propriate and of interest to present the 
material which follows. 


MATERIAL AND METHOD 


In the five vear period between Septem- 
ber, 1953 and September, 1958, in a total of 
371 patients with carcinoma of the cervix, 
there were r44 with epidermoid carcinoma 
of the cervix who received their primary 
treatment at the University of Virginia 
Medical Center and whose primary treat- 
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ment consisted of orthovoltage irradiation 
only, cobalt 60 irradiation only, or radium 
therapy combined with orthovoltage or 
cobalt 60 irradiation. 

The same gvnecologic-radiologic team 
treated the patients, and the same intra- 
cavitary radium treatment plan was used 
throughout the five years. The cross arms 
of a Clark applicator were each loaded with 
13 mg. of radium. In the intrauterine bar, 
one, two, or three 13 mg. capsules of radium 
were loaded, the number depending upon 
the depth of the uterus. Each side of a 
colpostat with flexible metallic connecting 
arms was also loaded with 13 mg. of radium. 
The inherent filtration in the cross bar was 
I mm. Pt, in the intrauterine bar o.9 mm. 
Pt, and in the colpostat 1.5 mm. Pt. The 
usual precaution was observed of separating 
the bladder and rectum as much as possible 
from the inserted radium by packing. At 
the time of the insertion, readings were 
taken from dosimeters attached to probes 
in the rectum and bladder to aid in gamma 
roentgen dose determinations. Also post- 
irradiation roentgenograms were obtained 
using contrast media in the rectum and 
bladder to demonstrate the position of the 
applicators, the rectum, and the bladder, 
and to determine the gamma roentgen dose 
to various points in the pelvis. The average 
dose at Point A, defined as that spot 2 cm. 
lateral and cephalad to the external os, was 
6,000 r, the range was from 4,400 r to 
6,900 r. The average dose at Point B, de- 
fined as that spot 2 cm. cephalad and 5 cm. 
lateral to the external os, was 1,500 r, and 
the range was from 1,100 r to 2,200 r. The 
dose at points 3 cm. anterior and posterior 
to the intersection of the cross bar and the 
uterine bar was from 3,000 r to 3,500 r. As 
demonstrated in the postirradiation roent- 
genograms obtained with contrast media in 
the bladder and rectum, the anterior point 
fell within the bladder and the posterior 
point within the rectum. 

Between September, 1953 and September 
1956, orthovoltage irradiation was used to 
supplement the intracavitary radium ther- 
apy. The half value laver was 2.0 mm. Cu 
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(250 kv.), and using the treatment plan 
described by Fletcher! in 1950, eight skin 
portals were employed in order to deliver an 
average dose of 3,500 r to Point B, raising 
the total dose there to an average of 5,000 r. 
However, the range was wide, 2,500 r to 
4,500 r, due to variations in the size of the 
patients, and in the cutaneous, rectal, and 
constitutional tolerance; the rate of de- 
liverv was slow (about five weeks to give 
2 000 qj and the dose through the pelvis 
was not homogeneous. In Stage 1v cases and 
those in Stage ur in which intracavitary 
radium could not be used, the external 
irradiation was given first. In many, this 
was followed by enough improvement for 
intracavitary radium to be given later. 

Between September, 1956 and September 
1958, cobalt 60 irradiation was used to 
supplement the intracavitary radium ther- 
apy. When the disease was classified as 
Stage 1 or I1, two pairs of directly opposed, 
anterior and posterior, skin portals were 
used. The lower limit of the field was the 
level of the arcuate ligament, the upper 
limit was just above the level of the bi- 
furcation of the abdominal aorta (the lower 
border of the fourth lumbar vertebra), the 
lateral margin was several centimeters 
bevond the lateral pelvic wall, and the fields 
were separated 7 cm. in the midline. Ac- 
curacy was ensured bv a localization roent- 
genogram made with the patient in position 
on the treatment table. This plan was also 
used in a few early Stage i11 cases. By this 
means, the dose at Point B was raised. to 
6,000 r, which involved delivering a total 
dose of about 7,500 r at Point A. In most of 
the Stage ur and in all Stage 1v cases, the 
head of the cobalt 60 unit was rotated 
around the patient's pelvis. The upper and 
lower limits of the radiation field were as 
noted above, and a total dose of 5,500 r was 
delivered to the 100 per cent zone in five to 
six weeks. 

In the patients who received the cobalt 60 
irradiation, there were observed the ad- 
vantages radiologists have learned to expect 
from supervoltage therapy. A larger dose 
was delivered in a relatively shorter time, 
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the dose pattern through the pelvis was 
more homogeneous, and the side effects, 
constitutional and local, immediate and 
late, were sharply diminished. 

In the earlier group which received ortho- 
voltage irradiation, there were 68 patients. 
They were treated between September, 
1953 and September, 1956, and their condi- 
tion as of September, 1959 1s being reported. 
The follow-up periods ranged from thirty- 
six to seventv-two months, with an average 
of fifty-six months. The cut-off date was 
selected in order to make this group com- 
parable to the second group, which received 
cobalt 60 irradiation between September, 
1956 and September, 1958. The condition of 
these 76 patients as of September, 1961 1s 
being reported, with follow-up periods 
ranging from thirty-six to sixty months and 
averaging fifty-three months. The results 
are shown in Tables 1, 1, and 1. It should 
be noted that in preparing these tables, pa- 
tients lost to follow-up were presumed to 
have died of carcinoma of the cervix, and 
that carcinoma in situ was treated by 
radical hysterectomy. 


DISCUSSION 


Perhaps the first comment should be that 
statistics of this kind are affected by the 
way in which staging is decided. When there 
was doubt as to whether a patient should be 
classified as Stage 1 or Stage 11, the gyne- 
cologists in the group who handled these 
patients placed her in Stage 1; if the decision 
lay between Stage ir and 111, she was placed 
in Stage 11, etc. Also, if a patient was classi- 
fied as Stage 1 and found later to have dis- 
tant metastases, she was not reclassified as 
Stage IV but was left in Stage J, etc. 

In regard to the cases 1n Stage I, 1t was 
not surprising to find that the larger tissue 
dose made possible bv cobalt 60 irradiation 
had a small etfect upon the outcome. In 
these patients, thorough examination re- 
vealed no positive clinical evidence of exten- 
sion bevond the cervix. The results suggest 
that clinical Judgment was sound and that 
even microscopic extension was minimal. 
At this point in their development, almost 
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TABLE Í 


PATIENTS WHO RECEIVED 250 KV. IRRADIATICN ONLY OR 250 KV. IRRADIATION PLUS RADIUM THERAPY 


Nocof Dead of Dead of Alive with Alive with No dcs is 
Stage Pati - Other Causes Carcinoma Demonstrable Demonstrable Danieneteubl 
r of the Cervix Disease Disease x " 
]sease 
I 29 3 4 I 21 72.4 
II 20 I IO 3 6 30.0 
IH 9 o 9 o Oo 0.0 
IV 10 O 10 O O 0.0 
68 4 33 4 27 


PATIENTS WHO RECEIVED CO! IRRADIATION ONLY OR CO! IRRADIATION PLUS RADIUM THERAPY 





; : . ; Per Cent Alive 
Dead of Alive with Alive with No i 
Stage No of ead of ^^ Carcinoma Demonstrable Demonstrable p, Wit" No. 
ae er vases of the Cervix Disease Disease Dise * 
isease 
I 28 1 a I 23 82.0 
H 25 2 7 a 14 56.0 
III 8 O 5 I 2. 25.0 
IV I5 o 13 2 o O.O 
76 3 28 6 39 


all of the carcinomas were confined to 2 intracavitary radium with either ortho- 
volume of tissue within the zone receiving voltage or cobalt 60 therapy. In a few, 
adequate radiation from the combination of either the microscopic extension went be- 
yond this zone or an unusually radioresist- 
Taste II ant tumor was encountered. However, 

PATIENTS WHO RECEIVED 250 KY. IRRADIATION Taste III 


PLUS RADIUM THERAPY 
PATIENTS WHO RECEIVED 250 KV. IRRADIATION ONLY 








Alive with Per Cent 














: No. of No Bus with . B "T oo Ae 
tage i O tage O ive ime ime 
"EIS Patients D emonstrable Demonstrable Patients (range) (average) 
Disease Disease a a 5h Le a a ae LAU GE 
TII 4 o 
I and II 49 27 55.0 IV IO O 
All Stages 68 27 39.9 E Se SUR CEDE M CL EN M eg ee 
I4 Oo 2to 45 mo. II.1 mo. 
PATIENTS WHO RECEIVED CO IRRADIATION ——— MM —— 
PLUS RADIUM THERAPY PATIENTS WHO RECEIVED COS IRRADIATION ONLY 
Alive with Per Cent No. l Survival Survival 
Alive with Stage of Alive Time Time 
Stage No. of No bl No Patients (range) (average) 
Patients i ce É pasonserible 
pru Disease III 2 I 
IV 13 o 
I and II 53 37 70.0 


All Stages 76 39 $1.3 I5 1 (37 mo.) 2 to 60 mo. 16.7 mo. 
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though the “alive with no demonstrable 
disease" figures were not appreciably af- 
fected, the relative freedom from side ettects 
experienced by the patients receiving cobalt 
60 irradiation represented a very real gain. 
The extra investment by the radiologists in 
treatment planning time was amply re- 
warded by the fact that there were fewer 
complications with which to deal. As for 
the patients, one must talk to those who 
have received courses of both orthovoltage 
and supervoltage irradiation to appreciate 
how real is this gain. 

In our experience, it 1s 1n Stage 11 cases 
that supervoltage or cobalt 60 irradiation 
produces the greatest improvement. At this 
period in their development, when there 1s 
definite clinical evidence that the carci- 
nomas have invaded to a moderate degree 
the upper vagina, a parametrium, the 
parametria, or all of these, the disease in- 
volves a volume of tissue all of which can be 
irradiated adequately by combining super- 
voltage irradiation and intracavitary ra- 
dium. When orthovoltage rather than super- 
voltage irradiation is used, the average dose 
must be smaller and less homogeneously 
distributed. In our hands, the use of cobalt 
60 irradiation was reflected not just by the 
easier treatment, but bv the decided im- 
provement in the number of patients free 
of clinically demonstrable disease. 

By the time carcinoma has progressed to 
the point where the clinical classification is 
Stage III, and to a greater degree when it is 
Stage Iv, the tumors, like all advanced 
cancers, are so bulkv, so firmlv entrenched 
that though their entire volume can be 
irradiated by what should be an adequate 
dosage, to expect to obtain eradication or 
long lasting arrest regularly is unrealistic. 
Our Stages rir and tv statistics in this re- 
stricted group are too small to be significant 
but we feel that we are making modest, 
gratifving progress. A comparison of sur- 
vival times in two highly comparable 
groups, those patients classified in Stages 
it and 1v, whose only treatment consisted 
of 250 kv. irradiation in one group and 
cobalt 60 irradiation in the other (Table 
III), confirms this impression. 
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SUMMARY 


Though a full comparison of late effects 
is not vet possible, for some time it has been 
established that patients can tolerate super- 
voltage irradiation more easily than ortho- 
voltage irradiation. The immediate consti- 
tutional and local etfects of the former are 
less severe, and short term palliation of 
malignant disease can be achieved more 
successfully and easily. 

Data are now beginning to emerge which 
indicate that the larger doses and more 
homogeneous distribution permitted by 
supervoltage irradiation are producing 1m- 
proved survival rates. 


George Cooper, Jr., M.D. 
Department of Radiology 

University of Virginia Medical Center 
Charlottesville, Virginia 
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LOWERING THE SKIN TEMPERATURE 
OF THE IRRADIATED FIELD* 


COLD WATER CIRCULATION THROUGH A LUCITE CONE FOR SKIN 
SPARING WITH CONVENTIONAL ROENTGEN RAYS (300 kv.) 


By EDWIN J. LIEBNER, M.D., WALTER S. MOOS, Pu.D., MARTIN HOCHHAUSER, M.D., and 
ROGER A. HARVEY, M.D. 


CHICAGO, ILLINOIS 


HE recent renaissance in radiotherapy 

has resulted from the development and 
application of various supervoltage ma- 
chines and radioactive isotopes. The future 
promises to be an era wherein progress in 
radiobiologv will contribute chiefly to anv 
further advances made in this treatment 
modality. 

In cardiac surgery refrigeration has been 
employed to help solve some of its problems 
and subsequently greater progress followed. 
This paper is concerned with the skin spar- 
ing effects which can result when the tem- 
perature of the skin field to be irradiated is 
lowered bv refrigeration. It has been noted 
that additional dosage can be given before 
the usual radiation tolerance of the skin is 
reached. This results in an increase in the 
depth dose. The use of refrigeration with 
conventional roentgen irradiation has prac- 
tical economic value, since many radiology 
departments do not have the availability of 
a supervoltage machine with its skin spar- 
ing effect. There are many departments 
where one or several conventional machines 
are idle while a single supervoltage unit is in 
excessive use. The electron beam, although 
derived from a supervoltage machine, has 
little or no skin sparing feature. Thus an 
impetus to its further use and better man- 
agement of patients receiving electron beam 
therapy may also result from this study. 

There are other areas of importance; for 
example, certain drugs may potentiate or 
give additive effects to the irradiated field. 
Actinomycin D has been shown to enhance 
the skin reaction of patients? This could 


possibly be counteracted if the skin were 
irradiated at a lower temperature. Future 
drug developments mav make this mode of 
treatment with refrigeration even more 
important. À second area would be in re- 
treating patients with this method to lessen 
the possibility of skin necrosis. Thirdly, 
the skin overlying soft tissue tumors mav 
be better approached in this manner. Fi- 
nally, younger patients receiving adequate 
irradiation are less likely to develop pro- 
nounced skin changes during their long 
tollow-up period. 

In the literature reports can be found of 
various systems (e.g., frogs’ eggs, Droso- 
phila larvae, spores, wheat plantlets, etc.) 
that have been studied following a combi- 
nation of lower temperatures and irradia- 
tion. However, the reports germane to our 
studv are those of the skin etfects at the 
time of irradiation.!?-? These together with 
our clinical group of patients are presented 
in Table 1. One can see that there is no uni- 
formity of opinion among the earlier in- 
vestigators that lower temperatures of the 
skin cause an increase in the resistance of 
the skin to irradiation. The present study 
gives substantial evidence that the skin at 
so0-§s5° F. temperatures is spared from the 
usual degree of changes that one is accus- 
tomed to seeing with adequate radiation 
doses. 

METHOD 

The experiment required: (1) developing 
à special water cone, (2) a means of circu- 
lating cooled water through the cone, (3) a 
method of measuring skin temperatures, 


* Presented at the Sixty-second Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 26-29, 


1961. 


From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Illinois. 
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Lowering Skin Temperature 


TABLE [| 


OBSERVATIONS ON LOWERED TEMPERATURES OF SKIN AT TIME OF IRRADIATION 








Author 


Subject 





1. Simpson? 4 patients Thyroid region 


(1916) (exophthalmic 
goiter) 

2. Martin, and 2 rabbits Abdomen 
Caldwell 
(1922) 

3. Mottram? Rats Flank and tails 
(1924) 

4. Evans ef a^ Rats Dorsal and ventral 
(1941) surfaces 

5. Evans and 8 patients Anterior, posterior 
Kerr? (carcinoma of and lateral pelvic 
(1943) cervix) portals 

6. Barth and 7 patients Anterior thigh 
Wachsmann! 
(1947) 


Lower abdomen 
and buttocks 


31 patients 
(carcinoma of 
cervix) 


7. Liebner eż al. 
(1961) 


and (4) selecting a suitable group of pa- 
tients. 

To cool the skin, a special truncated cone 
was designed which is shown in Figure 1 
applied to the lower anterior abdomen. The 
cone is made of methyl methacrylate 
(lucite). Its height is 23.5 cm., which when 
attached to our unit gives a treatment 
distance of 50 cm. The attached end meas- 
ures 12.8 cm. by 12.8 cm. The sides are 
made of the same plastic 0.7 cm. thick. The 
free or patient contact end of the cone 
measures 16 cm. by 20.5 cm. and 1s made 
Into two separate compartments 8 X15 X0.5 
cm. with a 4 cm. lead strip separating them. 
Figure 2 shows the applving surface of the 
cone rotated into a horizontal position. The 
cooling compartment is adapted with two 
O.6 cm. openings. One is the inlet of the 
cooled water and the other is the outlet to 
maintain a constant circulation. Insulated 
tubing 2 cm. in diameter is used to connect 
the cone to the water supplv. The other 
compartment is filled with a 0.5 cm. laver 
of water by using a needle and syringe 


Result 





Method 





Ice bag [ncreased reaction 


Seems to accentuate the 


reaction 


Ice bag and box 


Ice water near In region of o? C. decided 


o E. increase in the sensitiveness 
of the skin. At 6? C. no 
effect 

Packed in crushed. Lower temperatures  in- 


ice creased resistance of skin 
Water cooled 57-66° F. Individual varia- 
aluminum tipped tion high, low temperature 
cone of doubtful value 

Small aluminum At higher temperatures in- 
water cone creased effect. Not very 
temperature dependent at 
32°-68° F. 

Definite skin sparing with 
skin temperature reduced 
to 50°-55° F. 


Large lucite and 
water cone 


through one small screw cap opening. This 
room temperature compartment (control 
side) maintains its volume indefinitely, re- 
quiring water change only when turbidity 
occurs. The volume of each compartment is 
20 cc. Victoreen thimble chamber readings 





Fic. 1. Special lucite cone devised to circulate cold 
water over one 8X15 cm. skin field of the lower 


abdomen. The other side is the control. Also 
shown is the thermistor unit and probe used to 
record skin temperatures earlier in the study. 





Fig. 2. Water cone rotated into horizontal position. 
The compartment with the hoses attached pro- 
vides a 0.5 cm. layer of cooled circulating water. 
The control, room temperature water, compart- 
ment is separated from the other by a 4 cm. lead 
strip. (Reproduced with permission of Radiology.) 


were made at comparable geometric points 
under each compartment and found to be 
the same within the accuracy of the cham- 
bers (+2 per cent). It is interesting to note 
that this amount of water and lucite causes 
little absorption (about 3 per cent). 

The cooled water was first obtained and 
circulated by attaching the hose to a nearby 
cold water faucet in the room as shown in 
Figure 3. When there was promise of 
favorable results, a more adequate means of 
refrigeration was emploved to obtain more 
accurately stabilized lower temperatures. 
This was accomplished by a cooling unit 
consisting of a 4 horsepower compressor 
with a 3 gallon brine solution tank (Fig. 4). 
A glycol solution was used which consisted 
of 40 per cent glycol and 60 per cent water. 
A circulating pump completed the unit. 

Preliminary temperature readings of the 
skin. and cone before, during and after 
therapy were made with a thermistor ap- 
paratus (Fig. 1).* The probe is a regular 
surface "banjo" type for skin temperatures. 
In order to obtain multiple readings almost 
simultaneouslv of the undersurface of both 
compartments in air and in contact with 


* Tele-thermometer, Yellow Springs Instrument Co, 
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liG. 3. Water cone attached to a water faucet, which 
was the original cooling source in the study. 
Thermocouples are attached to the cone. 


the skin, resort was made to thermocouples. 
The thermocouples are copper, constantan 
elements. Five -hermocouples were at- 
tached to the undersurface of each water 
compartment so they finally would be 
interposed between the cone and the skin ot 
the patient (Fig. 3 and 4). One thermo- 
couple was placed in the cooling tank source, 
and a reference thermocouple was placed in 
a Dewar flask (thermos) containing ice 
chips and water (Fig. 4 and 5). The thermo- 
couples were attached to an electronic 
potentiometer? which had a range of volt- 





Fic. 4. Cooling unit used to circulate cold water. 
Unit consists of a 3 horsepower compressor with a 
3 gallon brine solution tank. A thermocouple can 
be seen entering the circulating tank. (Reproduced 
with permission of Radiology.") 


T Minneapolis Honey we l-Brown Instrument. 





Fic. s. Electronic potentiometer used with thermo- 
couples, seen in Figures 3 and 4, to obtain skin- 
cone surface and water source temperatures. A 
reference thermocouple is shown placed in a 
Dewar flask containing ice and water. 


age up to 70 mv. (Fig. 5). A set of readings 
was made with the cone in contact with the 
patient's lower abdomen and also free of 
any surface (Tables i1 and 11). 

Patients with carcinoma of the cervix 
were selected because of the importance 
placed on the treatment of this disease. 
Also, relatively large divided anterior skin 
fields could be used on the lower abdomen 
as well as large posterior fields on the pelvis. 
Thus, a control (noncooled) area of skin 


TABLE II 


TEMPERATURE DISTRIBUTION ON CONE SURFACE 
(face upward) 


Thermocouple 
Degrees l'ahrenheit 


No. 
: 47, 49, 49 
43, 45, 46, 45, 44, 44 
6 SI, SI 
7 45, 48 
9 51, $1, 52, 51, 55 
[1 51, 52 
IO 80, 80, 79, 79, 79 
I2 80, 79, 79, 93 
14 00, 02, 79 
[5 81, 80, 79, 79 


Reference unit 36? F. Cooling unit tank 43-45? F. 
(Thermocouple No. 4). 

Note: Determinations obtained at thermocouple 
sites (see Fig. 16). 
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Tague III 


TEMPERATURE DISTRIBUTION WITH 
BETWEEEN CONE AND SKIN OF ABDOMEN 


THERMOCOUPLES 


Thermo- , 
IO min, 


I min. 3 min. 7 min. 
couple 

2 E" 64° 61° 60° 
D 75 TO OX O7 
4 69-62 OIC 5s$-SI 53 
9 74 68—62 66-62 66-62 
[1 £3 i 52 2 
IO 96 57 Sb 57 
14 91 93 94 94 
IS gl go gO go 





Reference unit 36? F. Cooling unit tank 43-45° F. 
(Thermocouple No. 4). 

Note: Optimal time for cooling the skin prior to 
irradiation is 2 to 3 minutes. 


separated by a 4 cm. strip from a cooled 
area of skin could readily be had on both the 
front and back on each patient. A fairly 
reasonable contact application of the cones 
could be obtained since the surface contours 
would not vary as greatly as those of the 
head and neck areas, for example. 

The onlv single variable in the experi- 
ment, is the lowered temperature of the skin 
of one irradiated field. The same time, 
quality, and quantity of radiation and the 
same identical compression and geometry 
of both sides give adequate control of other 
possible variables. 

[n the first stages of the clinical experi- 
ment, only white patients were sought so as 
to better detect and evaluate any early 
differences in ervthema. Some difficulty was 
encountered since at that time Negro pa- 
tients were the onlv ones available. It was 
therefore decided to treat patients con- 
secutivelv. When treatment is carried. to 
advanced erythema and desquamation, it is 
possible to evaluate the cooled side from the 
control area regardless of race. 

The management of these patients did 
not deviate in any other way from our 
regular method of treating carcinoma of the 
cervix. Generallv, radium insertion 1s made 
first and then external radiation is given. 
This is interrupted briefly to give the second 


goo 


l'1G. 6. (4) Patient No. 4, white. Posterior portals 6 
weeks after receiving 3,000 rads. The left side ts 


the cooled field. (B) One month after anterior 
portals had received 4,900 rads. The cooled right 
side had poor application of cone in this area. 


course of radium about 2 weeks after the 
first course. The intracavitary radium con- 
sists of a separate tandem containing 27-35 
mg. and Manchester ovoids having a com- 
bined total of 36-48 mg. of radium. These 
are generally applied in. 72 and sö hour 
courses. The external radiation we use is 
300 kv., half value laver 4 mm. Cu, 19.5 
ma. at a ço cm. treatment distance. Both 
anterior and posterior fields are treated 
alternatelv with a skin dose of 300 rads to 
each 8 X rs field.* With the use of the cooled 
water cone, the right anterior and the left 
posterior portals became the cooled fields. 
This system yielded identical depth doses 
to the parametria. The cone was applied by 
three different residents who were on the 
service during the study period. The treat- 
ments were given § times a week for an 


* For conversion factor (r to rad) cf. Murphy, W. Radiation 


Therapy, p. 4. W. B. Saunders Co., Philadelphia, Pa., 1959. The 


dosage figures are all reported to the first two significant digits. 
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average of § weeks. The skin reaction was 


usually carried to moist desquamation. 
RESULTS 


During the earlier part of the study, cold 
water from the faucet was used (Fig. 3). In 
Table iv are shown the 10 consecutive pa- 
tients, No. 1 to 10, who received cooling by 
tap water. These patients were referred for 
treatment from the late summer to early 
winter of 1960. Subjectively, all of these pa- 
tients had less pain and discomfort on the 
cooled side. Seven of the 10 were considered 
to have good objective sparing effect, show- 
ing less ervthema, desquamation, and 
atrophic changes on follow-up. The remain- 
ing 3 had less striking objective changes, 
but a difference could be detected between 
the two sides. Figures 6, Æ and B; 7; 8; and 
9 show the difference between the side 
cooled by tap water at the time of radiation 
and the noncooled side. 

When these results were obtained from 
simple cold tap water cooling, we felt en- 
couraged to try a refrigerated cooling 
source. Thereby fluctuations of tap water 
temperature with various seasons of the 
vear could be eliminated, and a more con- 
trolled study of the temperature relation- 
ship of the cone surfaces could be obtained. 

In 21 consecutively irradiated patients, 
the refrigeration unit was used. These are 
listed as patients No. 11 to 31 in Table tv. 





Patient No. 6, 
weeks after receiving 4,200 rads. The right side 1s 
the cooled side; severe moist desquamation of the 
opposite side is present. Gentian violet was applied 
bilaterally to the skin fields. 


jupe Negro. Anterior portals 6 
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Among these 21 patients, there were 9 
Negroes, 1 of whom had scleroderma (No. 
31), and 3 (No. 27, 29 and 30) who received 


actinomycin D therapy during the course of 


radiation. From the total group, 11 pa- 
tients showed good skin sparing, while 7 
had mild objective evidence of benefit. Only 
2 patients did not seem to show any signifi- 
cant sparing effect; both were Negroes. One 
patient (No. 25) was lost to follow-up 
study. Figures 10; 11, 4, B and C; and 12 
show some of the changes observed. 

Several of the patients who showed the 
skin sparing effect were given additional 
dosage to the cooled anterior and posterior 
fields. These were patients No. 15, 16, 17, 
18 and 21, shown in Table rv with the exact 
dosages given. It was possible to administer 
with ease an additional 1,400 rads to the 
cooled skin. We felt that more could have 
been given but had some trepidation in 
delivering higher doses since we did not 
know what the end results would be. Fig- 
ure 13 shows patient No. 16, 6 months after 
treatment, whose cooled right lower ab- 
dominal field received 1,200 rads more than 
the left noncooled side. 


DISCUSSION 


[n order to correlate these clinical find- 
ings with temperature, thermocouple read- 
ings were made. Figure 16 shows the cone 





Fic. 8. Patient No. 8, white. One month after receiv- 
ing 3,900 rads to posterior portals. Gentian violet 
was applied on the large denuded area of the non- 
cooled field. Note only minimal change in cooled 
field where poorest contact was made. 
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ic. 9. Patient No. 9, white. Posterior portals 1 
month after beginning treatment and after receiv- 
ing 3,900 rads, with gentian violet applications. 


The cooled side IS on the left. 


surface and the number and site of the 
thermocouples. Figure 14 illustrates dia- 
grammatically the thermocouple readings 
in two significant studies. One 1s concerned 
with the temperature distribution on the 
cone surface in air. The values are presented 
in Table 1m. The mean temperature of our 
refrigerated water was 44° F. as shown by 
thermocouple No. 4. The mean tempera- 
ture of the cooled surface was 51° F., while 
that of the other side was 80° F. The second 
study shows the temperature distribution 
with the thermocouples between the cone 
and the skin of the abdomen. The various 
time intervals from 1 to 10 minutes are 
listed in Table mr. After contact with the 





Fic. 10. Patient No. 22, white. Anterior portals after 
receiving 4,900 rads in 6 weeks. The patient's 
right¥side with the pencil taped laterally is the 
cooled field. 
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patient's abdomen for 10 minutes, the 
mean temperature of the cooled surface 
rose to 64° F., while that of the uncooled 
side rose to 92° F. A further study of Table 
iir shows that one need only to cool the 
skin for 2 minutes under this system prior 
to giving the radiation treatment. Our 
average external irradiation treatment time 
Is § to6 minutes. Therefore, the total set-up 
and treatment time falls well within a 
range of low stabilized readings. There 
should be no delays in the department 
when treating patients in this manner. 


Figure 15 shows several studies made 





lic. 12. 


Patient No. 27, white. Posterior portals 
after receiving 2,700 rads only 33 weeks after be- 
ginning of treatment. Patient received actinomy- 
cin D which enhances the skin effect of the non- 
cooled field of the right side. 
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(A) Patient No. rr, white. Five weeks 


FIG. Il, ; 
after receiving 3,900 rads to the posterior 
portals. Note the good sparing of the cooled 
left side. (B) Five months after receiving 
4,200 rads to the anterior portals. The pa- 
tient’s right side is the cooled field. Note less 
atrophic change. (C) Five months after ther- 
apy to the posterior portals. Note that the 
cooled left side has no atrophic changes. (4 
reproduced with permission of Radiology.°) 


with the thermistor unit of patients in whom 
tap water cooling of the skin was employed. 
The tap water temperature at that time was 
56° F. The average reduction in skin tem- 
perature was 24° F. in 5 minutes. Skin tem- 
peratures at the conclusion of treatments 
were 73^ 
the refrigeration unit and one can see the 
greater uniformity. The average reduction 
in skin temperature was 41? F. in 2 min- 
utes. l'he skin temperature at the conclu- 


F. Figure 16 shows studies using 





l'1G. 13. Patient No. 16, white. Anterior skin fields 6 
months after treatment. The patient's right side 
received 4,900 rads with cooling and the left side 
3,700 rads without cooling. Note the sparing etfect 
produced by cooling even with an additional 1,200 
rads. (Reproduced with permission of Radiology.") 
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62°-66° 





Cone in Contact with 
Abdomen (lO min) 


ic. 14. Temperature readings at the thermocouple sites shown in Figure 16, under two conditions. 


sion of treatments had a mean of 53° F. 

Patients tolerated these temperatures 
without discomfort. In thin patients the 
rigidity of the cone surface was at times 
disadvantageous. The bony prominences of 
the ilium in the scaphoid type of abdomen 
prevented good contact with the anterior 
lower abdomen for adequate cooling of the 
skin. As a rule, the posterior portals over 
the upper buttock areas made better con- 
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Fic. 15. Variety of response produced by the tap 
water source with thermistor probe study. 


tact, and at times this region showed the 
more striking sparing effects. At present, we 
are interested in a cooling air source so as to 
be able to treat irregular contours, as well 
as patients with head and neck lesions. 
When one considers that the results were 
obtained at skin temperatures of 50-55^ F. 
and onlv routine care in applying the cone 
was given by different persons, certainly 
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Fic. 16. Thermocouple site and number with 
temperature response (see Table 1v). 
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TABLE IV 


SUMMARY OF CASES 


Extent 
of 
Disease 


Treatment (Stage) 


8—9—60 


8-9-60 


9—1—60 


9-12—60 


10-7-60 


10-13-60 


10-21-60 


10~21-60 


11—7—60 


iet 


Dosage to Skin Fields 


Anterior, right and left 
4,200 rads 

Posterior, right and left 
4,200 rads 


Anterior, right and left 
4,500 rads 

Posterior, right and left 
4,500 rads 


Anterior, right and left 
3,900 rads 

Posterior, right and left 
3,900 rads 


Anterior, right and left 
3,900 rads 
Posterior, right and left 
3,900 rads 


Anterior, right and left 
3,900 rads 

Posterior, right and left 
3,600 rads 


Anterior, right and left 
4,200 rads 

Posterior, right and le*t 
3,900 rads 


Anterior, right and left 
3,900 rads 

Posterior, right and left 
4,200 rads 


Anterior, right and left 
3,900 rads 
Posterior, right and left 
3,900 rads 


Anterior, right and left 
3,900 rads 
Posterior, right and left 


3,900 rads 


Anterior, right and left 
3,300 rads 

Posterior, right and left 
3,300 rads 
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Remarks 


Good sparing effect in pen- 
dulous abdomen. Cool tap 
water 


Good sparing effect. Cool 
tap water 


Only mild sparing. 
Tap water cooling 


Good sparing effect. 
Cool tap water 


Good sparing, anteriorly 
and posteriorly. Cool tap 
water 


Good sparing effect evident 
by less fibrosis and atrophy. 
Cool tap water 


More sparing seen pos- 
teriorly. Cool tap water 


Good sparing, especially 
posteriorly. Cool tap water. 
Expired 7/61. 


Good sparing, especially 
posteriorly. Cool tap water. 


Mild sparing seen early. 
Cool tap water 
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TasLe IV—Continued 


tt m 


Date Extent 
of of 











Patient Age Race Pose Doais Dosage to Skin Fields Remarks 
Treatment (Stage) 
tr. A.M. 45 II-17-60 Anterior, right and left Good sparing early and 
4,200 rads late. Cool tap water and 
Posterior, right and left refrigeration 
3,900 rads 
12, E.R. 39 11-25-60 Anterior, right and left No decided change detected 
3,900 rads 
Posterior, right and left 
4,200 rads 
15. L.H. 34 12—1—60 Anterior, right and left Whole pelvis technique of 
3,600 rads questionable benefit 
Posterior, right and left 
3,600 rads 
14. M.G. 64. 12-12-60 Anterior, right and left Mild benefit seen in healing 
4,100 rads and late stages from cooling 
Posterior, right and left 
4,100 rads 
r5. V.T. 30 12-12-60 . Anterior, right 5,700 rads Cooled areas spared. In- 
Anterior, left 4,300 rads creased dose. Refrigeration 
Posterior, right 3,500 rads 
Posterior, left 4,900 rads 
15. L.P, 46 12—16—60 Anterior, right 4,900 rads Good benefit. Increased 
Anterior, left 3,700 rads dose on cooled side. Re- 
Posterior, right 3,400 rads frigeration 
Posterior, left 4,600 rads 
17. A. McK. 32 12-20-60 Anterior, right 4,200 rads Only minimal benefit noted 
Anterior, left 3,600 rads 
Posterior, right 3,300 rads 
Posterior, left 3,300 rads 
18. E.B. 79 12-22-60 Anterior, right 4,600 rads Cooled side received 1,300 
Anterior, left 3,300 rads rads more with less change 
Posterior, right 3,300 rads 
Posterior, left 4,600 rads 
Ig. H.A. 39 12-22-60 Anterior, right and left Slight benefit on cooled 
4,000 rads sides 
Posterior, right and left 
4,000 rads 
20. E.B. $4 I—5—Ó61 Anterior, right and left Good effects with refriger- 


4,200 rads 
Posterior, right and left 
4,200 rads 


ation 
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TABLE IV— Continued 


ee 














Date Extent 
of of 
Patient Age Race First Disease Dosage to Skin Fields Remarks 
Treatment (Stage) 
ar. T. 420 W I—12—61 3 Anterior, right 5,300 rads Increased dose of 1,600 rads 
Anterior, left 3,900 rads more given on protected 
Posterior, right 3,900 rads cooled sides 
Posterior, left 5,300 rads 
22. L.W. go W I-12-61 2 Anterior, right and left Good benefit seen especially 
4,900 rads anteriorly 
Posterior, right and left 
4,600 rads 
29 XR. 33 W 1—12—61 3 Anterior, right and left Mild benefit anteriorly 
4,500 rads 
Posterior, right and left 
4,500 rads 
24. E. McW. 71 N 1-18-61 3 Anterior, right and left Mild benefit posteriorly, 
3,500 rads especially evident by less 
Posterior, right and left atrophy 
3,500 rads 
35. L.C. 71 W 1—27—61 2 Anterior, right and left Lost to follow-up 
2,300 rads 
Posterior, right and left 
2,100 rads 
26. A.R. 62 N 2~3-61 3 Anterior, right and left Less fibrosis in cooled areas 
3,800 rads 
Posterior, right and left 
3,500 rads 
25. S.P. 45 W 3-21-61 3 Anterior, right and left Had actinomycin D ther- 
3,600 rads apy. Sparing posteriorly 
Posterior, right and left 
4,200 rads 
28. D.J. 45 N 4718-61 I Anterior, right and left Mild benefit from cooling 
4,500 rads posteriorly 
Posterior, right and left 
4,300 rads 
29. A.K. 46 W 5-4-61 3 Anterior, right and left Had actinomycin D ther- 
3,400 rads apy. More sparing effect 
Posterior, right and left posteriorly 
3,700 rads 
30. W.H. 236 W $—11-61 3 Anterior, right and left Had actinomycin D ther- 
4,200 rads apy. More sparing effect 
Posterior, right and left posteriorly 
4,200 rads 
31. E.B. 53 N 5—24—61 3 Anterior, right and left Had scleroderma. Mild 


3,800 rads 
Posterior, right and left 
4,200 rads 


sparing 
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more strikingly consistent results should be 
obtained at a slightly lower temperature 
with better applicability of the cooling 
source to the area of skin. Also to more ade- 
quately spare the skin, it may be necessary 
to cool an area perhaps one and one-half to 
two times the size of the actual irradiation 
field in order to gain maximum advantage. 

Our experiment indicated that the in- 
creased skin changes resulting from com- 
bining actinomycin D and radiation ther- 
apy could be lessened by cooling. This was 
demonstrated especially in patient No. 27 
(Fig. 12). 

Additional dosage was given to the areas 
which showed the sparing effects in 5 pa- 
tients. The amount that can be given will 
vary from patient to patient, depending 
upon the effectiveness of cooling and the 
tolerance of the patient. Certainly, 1,200 r 
can be given to the routine case and prob- 
ably 2,000 r can be given occasionally with 
still some evidence of sparing being mani- 
fested (Fig. 13). These preliminary observa- 
tions seem to be in agreement with the ex- 
periments of Evans ef a/.4 on rats. They 
found in the newborn rat that skin with 
lowered temperature required 1,200-1,700 r 
more before an injury was produced than 
skin exposed at room temperature. 

With the use of large irradiation fields 
(e.g., pelvis), the conventional depth dose 
value at 10 cm. is 38 per cent. With an addi- 
tional 1,200-2,000 r to skin that has been 
cooled, the depth dose percentage is in- 
creased to 50-53 per cent. This value equals 
the depth dose at 10 cm. for cobalt irradia- 
tion. 


SUMMARY AND CONCLUSIONS 


I. Ín 31 cases of carcinoma of the cervix, 
temperatures were lowered to 50-55? F. in 
the treatment area of the lower right abdo- 
men and the left buttock during irradiation. 

2. The cooling was performed by means 
of circulating water through a lucite cone. 
Initially, cold tap water was used and, more 
recently, a refrigeration unit. 

3. lemperature distribution studies of 
the cone surface in air and in contact with 
the patient's skin were made. Various time 
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intervals were studied to indicate the opti- 
mal time of irradiation. 

4. Nearly all of the patients' subjective 
complaints were referable to the uncooled 
treatment side. Eighteen patients showed 
good objective sparing effect, ;.e., less 
erythema, desquamation and atrophic 
changes on the cooled side. 

5. Preliminary observations suggest that 
1,200 to 2,000 r could be given additionally 
to the cooled skin fields, increasing the 
depth dose at 10 cm. from the usual 38 per 
cent to 50 per cent. The latter equals the 
depth dose of cobalt 60 teletherapy at 10 
cm. 


Edwin J. Liebner, M.D. 


840 S. Wood 
Chicago 12, Illinois 
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pa E D I TORIAL PA 


IHE QUESTION OF CHEMICAL POTENTIATORS 
IN RADIATION THERAPY* 


"pes discovery of any potentiator in 
radiation therapy which will increase 
the differential between normal and cancer 
cells and render the cancer cells more sus- 
ceptible to radiation would be of immeasur- 
able value in the over-all treatment of 
cancer. 

Aisenberg! has commented that “Despite 
great progress in understanding the energy 
metabolism of tumors and an equal prog- 
ress in defining the biochemistry of tumors 
in general and the carcinogenic activity of 
chemical, physical, and viral agents, the 
fundametal nature of the neoplastic process 
remains unknown.” He also thinks that the 
biochemical approach to tumor metabolism 
represents the most promising one to the 
understanding of the neoplastic process. 

Del Regato,? who believes in the investi- 
gation of any agents capable of specifically 
potentiating the biologic effects of radia- 
tion, has pointed out some of the difficulties 
involved in such a study. The techniques of 
radiation therapy are usually much more 
varied than are surgical procedures. Some 
outstanding institutions may not have 
equally outstanding radiotherapists and 
adequate equipment and trained personnel. 
Radiotherapeutic experiments often cannot 
be analyzed on a short term basis. The 
randomization of patients may prevent 
some patients from receiving radiation 
therapy which might be curative since 
radiation therapy can be curative. 

There are many investigators who doubt 
that there is any potentiating effect when 
chemotherapy is combined with radiation 
therapy. For example Karnofsky™ stated 


“X-rays are given in combination with 
chemotherapeutic agents for various rea- 
sons, but the clinical data suggesting that 
certain chemicals can potentiate the tumo- 
ricidal effects of local irradiation are not 
convincing.” Of the numerous attempts 
which have been made to find possible 
potentiators, one of the most promising has 
been the use of increased oxygen concentra- 
tion during radiation therapy. This method 
ig stil undergoing clinical investiga- 
tient 

During the past two decades the spe- 
cialty of radiation therapy has become 
more advanced, has received better recog- 
nition, and its importance has been more 
fully appreciated. Factors which have 
brought about this change have been the 
better training of the radiotherapist, more 
tendency to specialize only in radiation 
therapy, better equipment, and improved 
methods of dosimetry. With the beginning 
of the chemotherapy program and particu- 
larly during the past 2 years has come the 
realization that 1f chemotherapeutic com- 
pounds can be found which will potentiate 
the effects of ionizing radiation then consid- 
erable additional progress will be made. 

Dunphy,!® in 1958, stated that “The 
hazards of local implantation, the great 
importance of experience in the recognition 
and interpretation of gross pathology dur- 
ing the operative procedure, the need for 
supplementary irradiation or hormonal 
therapy in certain instances, and the adop- 
tion of special measures, such as local 
chemotherapy or pre-operative irradiation 
to prevent dissemination are aspects of 


* Presented at the Forty-fourth Annual Meeting of the American Radium Society, April 2-4, 1962, New York, New York. 
From the Cancer Research Institute and the Department of Radiology, UCLA Medical Center, Los Angeles, California. 
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cancer surgery which require that it be 
performed by the most experienced and 
specially trained surgeons." 

Similarly, it may be stated that the 
radiotherapist—the radiologist who treats 
malignant lesions—must know the life 
history of the disease, the indications and 
contraindications for surgery, must be able 
to promptly recognize complications which 
may occur during radiation therapy, must 
be able to manage ascites, pleural effusion, 
or infections, understand the value of hor- 
mone and chemotherapy, and be responsi- 
ble for the over-all management of the 
patient while under his immediate care. He 
must accept calculated risks in the success- 
ful treatment of this disease. 

Although some individuals may have 
misgivings about the role of chemotherapy 
in the treatment of cancer, it has acquired 
an important place in the management of 
this disease. Chemotherapy appears to offer 
the only possible hope for curing or con- 
trolling the disease when it is widespread. 
Known curative methods such as surgery 
and/or radiation therapy which have been 
highly effective in a number of types of 
localized cancer are ineffective in the con- 
trol of disseminated disease. Although 
approximately one third of the cancer pa- 
tients are being cured by curent methods, 
the majority of the patients cannot be 
helped until new methods or new drugs 
have been discovered. 

Chemotherapy is experimental at the 
present time. The frequency with which 
cancer cells are found in the blood and in 
the operative sites plus the failure of known 
treatment methods is the basis for its use. 
However, a proper amount of caution must 
always be exercised and proven methods 
should not be discarded. A sense of balance 
between enthusiasm and conservatism 
must be maintained. 

It is timely that a word of warning be 
given—the injudicious use of chemotherapy 
will not only do harm but may actually set 
back the program. Chemotherapeutic 
agents are highly toxic and unless given in 
adequate doses with proper safeguards no 
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appreciable results will be obtained. The 
morbidity is high and also an increased 
percentage of mortality will occur. Chemo- 
therapeutic agents such as § fluorouracil 
cannot be administered casually or occa- 
sionally. A definite program must be formu- 
lated and treatment must be administered 
by adequately trained personnel. 

It is hoped that, as a result of the all-out 
effort sponsored by the Cancer Chemo- 
therapy National Service Center which was 
established in 1955, a major breakthrough 
will eventually result in attempts to control 
cancer. It is doubtful if a single drug will 
ever be developed which will uniformly 
affect all types of cancer; different drugs 
will probably be needed for the different 
types of cancer. 

There must be more rigid criteria for 
determing clinical improvement. At the 
present time a period of 2 months is used by 
many investigators. There should be (1) 
measurable decrease in the size of the le- 
sion, (2) subjective improvement, (3) level- 
ing off or reversal in the downward weight 
curve, and (4) improvement in performance 
status; all for a period of at least 4 months 
and preferably 6 months after treatment. 
The early reported results of radioactive 
isotope therapy in the control of pleural 
effusions and of ascites and of the results of 
hormone therapy in breast cancer certainly 
were based in part on emotion and enthusi- 
asm. Closer observation and a longer period 
of control soon enabled one to assess the 
true value of these methods of therapy. 

Too much haste in the chemotherapy 
program is conducive to too much waste. 
The concentration on the fullest use of the 
present compounds alone or in combined 
therapy by institutions which have the 
experienced personnel available for the 
maintenance of excellent records and ade- 
quate material should certainly prove most 
valuable. Many of the older chemical com- 
pounds are just as effective as the newer 
ones; however, there appears to be a tend- 
ency to pick up each new compound as soon 
as it is developed and quickly test it on a 
variety of cases, then rush inadequate data 
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into print. Specific criteria with a long 
enough survival time in order to evaluate 
the effect of the drugs are essential. 

Some of the prerequisites for a good 
chemotherapy program are: (1) adequately 
trained medical staff; (2) sufficient person- 
nel for keeping good records; (3) research 
beds; (4) laboratory facilities for the pro- 
gram; and (5) a good follow-up system. 

The results of Reese ef al. 5 and duV. 
Tapley” in the treatment of retinoblastoma 
by combined radiation therapy and tri- 
ethylene melamine (TEM) have often been 
referred to as an example of the potentiat- 
ing effect of the chemical agent. Kliger- 
man, who has closely observed this study, 
states that "One cannot say as yet that 
TEM has contributed to the salutory effect 
in those children so treated." 

D'Angio ef al.,$ Farber," and Tan e al! 
are of the opinion that actinomycin D 
potentiates the effects of radiation therapy 
in the treatment of Wilms’ tumors. They 
believe that there 1s a reduction in the time 
required for the normal progression of 
radiation effects, that an early erythema ts 
produced in the area which is irradiated and 
that the enhanced skin manifestations are 
more severe the higher the combined dos- 
ages. It can be stated with certainty that 
the normal skin effect was enhanced but 
does this hold true for the tumor? Many 
physicians have had the experience of hav- 
ing patients with malignant tumors live a 
long time following a low total irradiation 
tumor dose. Since the patients with Wilms' 
tumor can live for long periods of time, it is 
difficult to assess the amount of potentia- 
tion unless the patients are in a randomized 
study. Altman? also believes that there 1s a 
potentiation of effect when actinomycin D 
and roentgen therapy are used concomi- 
tantly. The survival of individual cells after 
treatment with chemotherapy and irradia- 
tion as determined by tissue culture tech- 
niques does not necessarily mean that any 
potentiating effect so noted will be applica- 
ble to animals or to humans. 

Vermund eż a1? reported a study of 
sarcoma 180 transplanted to Swiss Webster 
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albino mice and mammary adenocarcinoma 
originating spontaneously in inbred Z 
(C,H) mice and transplanted for two gen- 
erations in the same strain. Treatments 
with § fluorouracil, actinomycin D or cy- 
toxan and fractionated roentgen therapy 
resulted in increased inhibition of the 
growth of the tumors as well as prolonged 
survival of the animals when compared to 
either treatment method used alone. 
Alexander e£ al? made a comparative 
study of the palliative effects of radiation 
therapy, radiation therapy plus nitrogen 
mustard, and radiation therapy plus 
amethopterin and actinomycin D in combi- 
nation, in the treatment of bronchogenic 
carcinoma. There were 112 patients with 
advanced bronchogenic carcinoma in the 
three groups. The best objective and sub- 
jective responses were obtained in the 
group treated with radiation therapy, 
amethopterin and actinomycin D, but the 
survival period was by far the shortest of all. 
There are individual reports of the suc- 
cessful palliative and possible curative 
therapy of patients with cancer treated by 
chemotherapy but one does not find reports 
of dramatic complications terminating in 
sudden death in which the host immune 
reactions have been overwhelmed. We are 
all aware of the existence of such cases. 
Bagshaw‘ has suggested that a clinical 
study be made using patients with the type 
of neoplastic disease in which there has 
been considerable radiotherapeutic experi- 
ence. The neoplasm should not be one in 
which a high cure rate by irradiation alone 
ig anticipated nor one in which the expected 
cure rate is very low. He believes that pa- 
tients with carcinoma of the cervix, Stage 
ni, or with carcinoma of the bladder would 
fall into this category. The patients could 
be randomly separated into two groups: one. 
group treated by radiation therapy alone 
and the other group by combined chemo- 
therapy and radiation therapy. The estab- 
lishment of long tetm survival rates would 
be desirable to assay the end result. Such a 
study without question would be of great 
value. 
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Certainly, one important factor that has 
emerged from the chemotherapy program is 
a better understanding of the cancer prob- 
lem. There has developed better coopera- 
tion between surgeons, radiotherapists, and 
others interested in the cancer problem. 
The necessity for teamwork in the effort to 
control cancer is more fully realized. 


Justin J. Stern, M.D. 
Department of Radiology 
UCLA Medical Center 
Los Angeles 24, California 
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for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


ACQUIRED SURGICAL LESIONS OF THE ESOPHA- 
cus. By Clifford F. Storey, M.D., Private 
Practice, Thoracic and Cardiovascular Sur- 
gery, College of Medicine, State University of 
New York at New York; Formerly, Chief of 
the Surgical Service and Head of the Depart- 
ment of Thoracic Surgery, U. S. Naval Hospi- 
tal, St. Albans, New York; Portsmouth, 
Virginia, and Others. Cloth. Price, $19.00. 
Pp. 365, with 181 illustrations. Charles C 
Thomas, 301-327 East Lawrence Avenue, 
Springfield, Ill., 1962. 


In this excellent monograph the author pre- 
sents his subject from the etiologic, symptoma- 
tc and curative standpoint in a concise and 
easily readable fashion. It is most helpful to 
have a description of the lesion as well as of the 
most valuable methods which can be employed 
in definitive diagnosis coupled with advice as to 
the techniques for the ameliorating surgery. 

A special section is devoted to the problem of 
hiatus hernia with well illustrated graphic re- 
productions of the technique for repair. This 
will prove particularly interesting even if one 
may not wish to subscribe to the author's belief 
that, unless there 1s definite contraindication to 
surgery, it should be undertaken as soon as a 
hernia 1s diagnosed. 

The use of esophagoscopy in all lesions of the 
esophagus is of great value, enabling one to 
visualize the area in question, permitting biopsy 
where necessary, and facilitating the removal of 
foreign bodies when extraction is feasible. 
The main contraindication to the use of the 
esophagoscope is instrumental perforation of 
the esophagus where the danger of enlarging 
the defect is very great. | 

Roentgenologic examination of the esophagus 
utilizing contrast oil techniques and/or barium 
with fluoroscopy is invaluable in the diagnosis 
of esophageal pathology and provides a wealth 
of information of great practical significance. 

There are chapters devoted to achalasia, 
diverticula, reflux esophagitis, ulcer and stric- 
ture with much of the author's personal experi- 
ence added. Both benign and malignant lesions 
are considered. 


The chapter on carcinoma of the esophagus is 
authoritatively written by Drs. Laforet, 
Strieder and Lynch. Itis based on an analysis of 
643 cases with the following results obtained: 42 
per cent resectability rate; 39 per cent resection 
mortality; and a § year survival rate of 8 per 
cent of 97 patients surviving the resection. For 
supra-aortic anastomosis, the long term sur- 
vival was 3 per cent and for the infra-aortic 
anastomosis 10 per cent. 

As Dr. Alton Ochsner has so ably stated in 
the foreword, '"This extremely practical, read- 
able, and comprehensive volume should be in 
the library of everyone interested in esophageal 
disturbances whether he is a general practi- 
tioner, internist or surgeon." 

Georce A. Kurno, M.D, 


BOOKS RECEIVED 


Cancer; Diacnosis, TREATMENT, and Prognosis, 
Third edition. By Lauren V. Ackerman, M.D., 
Professor of Surgical Pathology and Pathology, 
Washington University School of Medicine, St. 
Louis, Missouri; and Juan A. del Regato, M.D., 
Director, Penrose Cancer Hospital, Colorado 
Springs, Colorado. Cloth. Price, $29.50. Pp. 1,296, 
with 779 illustrations, 4 in color. C. V. Mosby 
Company, 3207 Washington Boulevard, St. Louis 
3, Mo., 1962. 

SURGERY OF THE CuEst. Edited by John H. Gibbon, 
Jr., M.D., Chairman of the Department of Sur- 
gery, Jefferson Medical College, Philadelphia, Pa. 
Cloth. Price, $27.00. Pp. 902, with many illustra- 
tions. W. B. Saunders Company, West Washing- 
ton Square, Philadelphia 5, Pa., 1962. 

TREATMENT OF CANCER AND ALLIED DISEASES. 
Second edition. Vor. VII. Tumors or THE MALE 
GENITALIA AND THE Urinary System, Edited by 
George T. Pack, M.D., F.A.C.S, and Irving 
M. Ariel, M.D., F.A.C.S. Cloth. Price, $18.00. Pp. 
397, with 436 illustrations. Hoeber Medical Divi- 
sion, 49 East 33rd Street, New York 16, N. Y., 
1962. 

RADIOISOTOPES IN CARDIOVASCULAR Disease. Ed- 
ited by Charles K. Friedberg, M.D., Cardiologist 
and Attending Physician for Cardiology, The 
Mount Sinai Hospital, New York, New York; and 
(Guest Editor) Solomon Silver, M.D., Attending 
Physician and Chief, Thyroid Clinic, Mt. Sinai 
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Hospital, New York, New York. Cloth. Price, 
$6.75. Pp. 158, with many tables and figures. 
Grune & Stratton, 381 Park Avenue South, New 
York 16, N. Y., 1962. 

CunvATURES OF THE SPINE. By Emil D. W. Hauser, 
M.S., M.D., Associate Professor of Orthopedic 
Surgery, Northwestern University Medical School; 
Attending Orthopedic Surgeon, Passavant Me- 
morial Hospital, Chicago, Illinois. Cloth. Price, 
$9.75. Pp. 190, with 123 illustrations. Charles C 
Thomas, Publisher, 301-327 East Lawrence Ave- 
nue, Springfield, Ill., 1962. 

PsEUDOARTHROSIS Or THE Long Bones. By Otto 
Verbeek, M.D., Orthopaedic Surgeon, Lecturer in 
Orthopaedics, Municipal University, Amsterdam, 
The Netherlands; and C. P. Dubbelman, M.D., 
Rehabilitation Officer. Cloth. Price, $15.00. Nu- 
merous pages and illustrations. Year Book Medical 
Publishers, 35 East Wacker Drive, Chicago 1, Ill., 
1962. 

InnapbtATION or Mice AND Men. By John F. Loutit, 
D.M., Director, Radiobiological Research Unit, 
Harwell, England. Cloth. Price, $5.00. Pp. 154, 
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with figures. University of Chicago Press, 5750 
Ellis Avenue, Chicago 37, Ill., 1962. 


Acra RADIOLOGICA—SUPPLEMENTUM 213. LEFT 


Heart AND Aortic B.uoop Frow iN rug Doc. By 
Nils-Magnus Ohlsson. Paper. Pp. 8o, with illustra- 
tions. Acta Radiologica, Box 2052, Stockholm 2, 
Sweden, 1962. 


Diz KorPoskoiE IN DER Praxts; EINFÜHRUNG IN 


DIE FRUBDIAGNOSTIK DES CoLLuMcARCINOMS. By 
Prof. Dr. Herbert Cramer, Chefarzt der Frauen- 
klinik im Hospital zum Heiligen Geist, Frankfurt, 
Germany. Cloth. Pp. 117, with numerous illustra- 
tions, many in color. Georg Thieme Verlag, Herd- 
weg 63, Stuttgart N, Germany, 1962. In the USA 
and Canada: Intercontinental Medical Book Cor- 
poration, New York 16, N. Y. 


DIE ANGIOGRAPHIE DER ÉINSEITIOEN FUNKTIONSLO- 


SEN Niere; Kurnik unp Experiment. By Ger- 
hard Hartmann, Dozent Dr. med. habil., Oberarzt 
der Chir. Univ.-Klinik Tena; Mit einem Geleitwort 
von Prof. Dr. med. Heinrich Kuntzen, Jena. Cloth. 
Pp. 148, with 34 illustrations. VEB Gustav Fischer 
Verlag, Jena, Villengang 2, Germany, 1962. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


American RogNTGEN Ray SOCIETY 
Secretary, Dr. C. Allen Good, Mayo un oen 
Minn. Annual meeting: Shoreham Hotel, Washington, 
D, C., Oct. 2-5, 1962. 

AMERICAN RADIUM SOCIETY 

Secretary, Dr. Justin }. Stein U.C.L.A. Medical Center, 

Los les 24, Calif. Annual meeting: Mark Hopkins 
Hotel, San Francisco, Calif., April 1-4, 1963. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Maurice Doyle Frazer, 1744 South Fifty- 
eighth St., Lincoln, Neb. 

Treasurer, Dwight Vincent Needham, 713 E. Genessee 
St., Syracuse, N. Y. Annual meeting: Palmer House, 
Chicago, Nov. 25-30, 1962. 

American COLLEGE OF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Annual meeting: Drake Hotel, 
Chicago, IL, Feb. 6-9, 1963. 

Section on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Clyde A. Stevenson, Sacred Heart Hospi- 
tal, West 101 Eighth Ave., Spokane 4, Wash. Annual 
meeting: Atlantic City, N. j., fune 16—20, 1963. 

AMERICAN Board or RADIOLOGY 
Secretary, Dr. H. Dabney Kerr. Correspondence should 
be directed to Kahler Hotel Building, Kochester, Minn. 
The Fall 1962 examination will be held at the Pioneer 
Hotel, Tucson, Arizona, the first week in December; 
the deadline for filin applications was July 1, 1962. 
Please note that at this session Nuclear Medicine will 
become a mandatory part of the examination. All 
candidates, excluding re-examinees, who are applyi 
for examination in Radiology or Therapeutic aol 

for the December, 1962 session or thereafter must 
submit a Nuclear Medicine application in addition to 
their basic application. This applies even to those a 
plicants whose basic applications are on file but who will 
not yet have appeared for examination. The Spring 1963 
examination will be held at the Sheraton Hotel, Phila. 
delphia, Pennsylvania, June 3-7, inclusive. Deadline for 
filing applications is December 31, 1962. There will be a 
Special Examination in Nuclear Medicine for diplomates 
in Radiology or Therapeutic Radiology if sufficient ap- 
pisces are received. The Fall 1963 examination will 
e held at the Terrace Hilton Hotel, Cincinnati, Ohio, 
December 2-6, inclusive. Deadline for filing applications 
1s June 30, 1963. 

AMERICAN Association Or PHYSICISTS IN MEDICINE 
Secretary Treasurer, Charles S. Simons, University of 
Michigan Hospital, Ann Arbor, Mich. Annual meeting 
to be announced. 

ELEVENTH INTERNATIONAL CONGRESS or RAproLoav 
Secretary-General, Dr. Carleton B. Peirce, Royal Vic- 
toria Hospital, Montreal 2, Quebec, Canada. Meeting to 
be announced. 

EIGHTH Iwrer-American Conoress or RADIOLOGY 
Counselor for the United States, Dr. J. A. del Regato, 
Penrose Cancer Hospital, 2200 North Cascade Avenue, 
Colorado Springs, Colo. Meeting to be announced. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter Brower, Birmingham, Ala. Meets 
time and place Alabama State Medical Association. 

AMERICAN NUCLEAR SOCIETY 
Treasurer, Raymond Maxson, 86 E. Randolph St, 
Chicago, iu. 


ARIZONA RADIOLOGICAL SOCIETY 
Secretary, Dr. E. Lawrence Ganter, 1820 E. Polk St. 
Phoenix 34, Ariz. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles W. Anderson, 11084 Poplar, Pine 
Bluff, Ark, Meets every three months and also at time 
and place of State Medical Association. 

AssociATION OF Unrverstry RADIOLOGISTS 
AER Dr. John A. Campbell, Indiana University 
Medical Center, Indianapolis, Ind. Annual meeting: 
Yale University Medical Center, New Haven, Conn., 
May 24-25, 1963. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Wilson T. Edenfield, 35 Linden Ave., N.E., 
Atlanta 8, Ga. Meets monthly, except during three sum- 
mer months, on second Friday evening. 

BrockrEY Rap10LoGicAL SocrerY 
Secretary, Dr. Bernard J. Ostrum, 2412 North s2nd St., 
Philadelphia, Pa. 

Brooxiyn RADIOLOGICAL SocreTY 
Secretary, Dr. Leslie L. Alexander, 257 New York Ave., 
Brooklyn 16, N. Y. Meets first Thursday of each month 
October through May. 

BurraLo RapIoLocicaL SocrgTY 
Secretary, Dr. Edward A. Dunlap, Jr., 35 Danbury Lane, 
Kenmore 17, N. Y. Meets second Monday evening 
each month, October to May inclusive. 

CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. Henry Garland, Suite 1739, 450 Sutter 
St., San Francisco, Cal, Meets annually during meeting 
of California Medical Association. 

CENTRAL New Yorx RADIOLOGICAL SOCIETY 
Secretary, Dr. Edward W. Carsky, Crouse-Irving Hospi- 
tal, 820 S. Crouse Ave., Syracuse, N. Y. Meets first 
Monday each month October through May. 

CENTRAL Ouro RADIOLOGICAL SOCIETY 
Secretary, Dr. Dana R. Schmidt, 1500 West Third Ave., 
Columbus, Ohio. Meets at 6:50 p.m. on second Thursday 
of October, November, January, March and May at Fort 
Hayes Hotel, Columbus, Ohio. 

CENTRAL SocigTY or NuctLgAn MEDICINE 
Secretary, Dr. Robert S. Landauer, Radiation Center 
Bldg., 1903 West Harrison St., Chicago 12, Ill. 

Cricaco Roenroen SOCIETY 
Secretary, Dr. Abram Cannon, Chicago Wesley Memor- 
ial Hospital, 250 E. Superior $t, Chicago 11, Ill. Meets 
second Thursday of month, October to April except 
December at the Pick-Congress Hotel at 8:00 P.M. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Ward D. Heinrich, Huron Road Hospital, 
Cleveland 12, Ohio. Meetings at 7:00 p.m. on fourth 
Monday of October, November, January, February, 
March and April. 

COLORADO TAP eI High St, D 
Secretary, Dr. Sewa mes, 1845 Hi t, Denver 
Colo. Meets third Friday of ok month at Denver 
Athletic Club from September through May. 

Connecticur VALLEY Rapto.Locic SociETY 
Secretary, Dr. James L, Krieger, 85 Jefferson St., Hart- 
ford 6, Conn. Meets first Friday in February and April. 

Darras-Foxr Worta Rapro.ocicar Socisry 
Secretary, Dr. Robert D. Moreton, 816 Medical Arts 
Bldg., Fort Worth, Tex, Meets monthly, third Mon. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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day, at Greater Fort Worth International Airport at 6:30 


P.M. 

Derrorr RogNTGEN Ray AND Raprum Society 
Secretary, Dr. Arch H. Hall, Harper Hospital, Detroit 1, 

ich. Meets monthly, first Thursday, October through 

May, at David Whitney House, 1010 Antietam, at 6:30 
P.M. 

East Bay Rogenroen SOCIETY 
Secret Dr. Dan Tucker, 434 ‘i St, Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland, Calif. 

Fast TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. Marsh Frere, Jr., 205 Medical Arts 
Bldg.» Knoxville, Tenn. Meets in January and Sep- 
tember. 


EASTERN CONFERENCE oF RADIOLOGY 
Secretary, Arrangements Committee, Dr. Luther W. 
Brady, 230 North Broad St., Philadelphia, Pa. Annual 
meeting to be announced. 

EASTERN RADIOLOGICAL SOCIETY 
Secretary, Dr. James F. Martin, North Carolina Baptist 
Hospital, Winston-Salem, N. C. 

FLozipA RADIOLOGICAL SOCIETY 
Secretary, Dr. Marvin V. McClow, St. Vincent’s Hospital, 
Barrs and St. Johns Ave., Jacksonville 4, Fla. Meets 
twice annually, in the spring with the annual State Soci- 
ety Meeting and in the fall. 

Fioripa West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph C. Rush, 1800 Druid Rd., 
Clearwater, Fla. 

GEORGIA RADIOLOGICAL SOCIETY 
Secretary, Dr. George W. Brown, Griffin, Ga. Meets 
in spring and fall with Annual State Society Meeting. 

GreaTER Miami RADIOLOGICAL SOCIETY 
Secretary, Dr. T. Hunter Pryor, Jackson Memorial Hos- 
pital, Miami 36, Fla. Meets monthly, third Wednes- 
day, at 8:00 P.M. at Jackson Memorial Hospital, Miami, 


a. 

GREATER Str. Lours SocigTY or RADIOLOGISTS 
Secretary, Dr. Harry 1. Berland, St. Louis, Mo. 

HousroN RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Kirkpatrick, 2708 Weslayan 
Houston 27, Tex. Meets last Monday each month in fall 
winter and spring, Seminar Room, Doctors’ Club of 
Houston. 

IpaHo SrATE RADIOLOGICAL SOCIETY 
Secretary, Dr. George H. Harris, Bannock Memorial Hos- 
pital, Pocatello, Idaho. Meets in the spring and fall. 

ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. George A. Miller, Carle Hospital Clinic, 
Urbana, Ill. Meets in the spring and fall. 

Inpiaxna Roentoen SocigrYy, Inc. 
Secretary, Dr. Richard A. Silver, 712 Hume Mansur 
Bldg., Indianapolis, Ind. Meets first Sunday in May and 
during fall meeting of Indiana State Medical Association. 

Iowa RADIOLOGICAL SOCIETY 
Secretary, Dr. L. L. Maher, 1419 Woodland Ave., Des 
Moines, Towa. Luncheon and business meeting during 
annual session of Jowa State Medical Society. 
tific section is held in the autumn. 

Kansas RADIOLOGICAL SOCIETY 
Secretary, Dr. Roger K. Wallace, Riley County Hospital 
Manhattan, Kan. Meets in spring with State Medical 
Society and in winter on call. 

Kentucky RADIOLOGICAL SOCIETY 
Secretary, Dr. Lawrence A. Davis, 226 East Chestnut 
St., Louisville, Ky. Meets monthly on second Friday at 
Sheraton Hotel, Louisville. 

Kinas Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Abraham Berens, 1917 Bedford Ave., 


€ scien- 


Brooklyn 25, N. Y. Meets County Med. Soc. 
Bldg. monthly on fourth Thursday, October to May, 
8:45 P.M, 


KNOXVILLE RADIOLOGICAL SOCIETY . 
Secretary, Dr. Clifford L. Walton, Blount Professional 
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Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Chester P. Bonoff, 1930 Wilshire Blvd., 
Los Angeles 57, Cal. Meets second Wednesday of month 
in September, November, January, March and June at 
Los Angeles County Medical Association Building, Los 
Angeles. 

MAINE RapioLoarcaL Sociery 
Secretary, Dr. Charles W. Capron, Maine Medical 
Center, Portland, Me. Meets in June, September, De- 
cember and April. 

MARYLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. James A. Lyon, Jr., 7918 Springway Rd., 
Ruxton 4, Maryland. 

MEMPHIS RoENTGEN SOCIETY 
Secretary, Dr. Irving K. Ettman, Kennedy V.A. Hos. 
in Departmentof Radiology, Memphis 15, Tenn. Meets 

rst Monday of each month at John Gaston Hospital. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. William D. Roberts, 2197 Los Arrow Dr., 
Dayton 9, Ohio. Meets second Friday of fall and winter 
months. 

Mip-Hupsow RanroLocicAL SocigTY 
Secretary, Dr. NS h Sorrentino, St. Francis Hospital, 
Poughkeepsie, N. Y. Meets 8:30 p.m., fourth Wednesday 
of each month September to May. 

MILWAUKEE RogwrGEN Ray SOCIETY 
Secret. Dr. Abraham Marck, Mayfair Professional 
Bldg., Milwaukee 13, Wis. Meets monthly on fourth 
Monday, October through May, at University Club. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Frank J. Anderson, 810 E. 27th St., 
Minneapolis 7, Minn. Meets three times annually, in fall, 
winter and spring. 

Mississippi RADIOLOGICAL SOCIETY 
Secretary, Dr. Jack K. Goodrich, University Medical 
Center, Jackson, Miss. Meets third Thursday of each 
month at the Heidelberg Hotel, Jackson, at 6:00 p.m. 

Montana RADIOLOGICAL SOCIETY 
Secretary, Dr. John M. Fntts, 1224 S. Higgins Ave., 

i a, Montana. Meets at least once a year. 

Nassau RADIOLOGICAL SOCIETY 
Secretary, Dr. Herbert Kantor, 71 S. Oyster Bay Rd., 
Syosset, N. Y. Meets second Tuesday of the month in 
February, April, June, October and December. 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard Bunting, The Radiologic Center, 
Nebraska Methodist Hospital, Omaha 31, Neb. 
Meets third Wednesday of each month at 6 p.m. in 
Omaha or Lincoln, 

Nevapa RADIOLOGICAL SOCIETY 
Secretary, Dr. George F. Fraser, Las Vegas, Nev. 

New ENcLAND ROENTGEN RAY SocrETY 
Secretary, Dr. Robert E. Wise, 605 Commonwealth Ave., 
Boston 15, Mass. Meets third Friday of each month, 
October through April, at The Longwood Towers, Brook- 
line, Mass. at 4:30 P.M. 

New Hampsuire RogNTGEN Ray SOCIETY 
Secretary, Dr. Paul Y. Hasserjian, 1470 Elm St., Man- 
chester, N. H. Meets four to six times yearly. 

New York RoENTGEN SOCIETY 
raria, Dr. James J. Nickson, Memorial Hospital, New 
York, N. Y. Meets monthly on third Monday at the New 
York Academy of Medicine at 4:30 p.m. 

Norra CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. B. Croom, 624 Quaker Lane, High 
Point, N. C. Meets in the spring and fall each year. 

Noxts Daxota RADIOLOGICAL SOCIETY 
Secretary, Dr. John Jestadt, Depuy-Sorkness Clinic, 
Jamestown, N. D. Meets at time of State Medical Asso- 
ciation meeting. Other meetings arranged on call of the 
President. 
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Norts FLoxinA RaAproLoGicAL Society -> 
Secretary, Dr. Charles H. Newell, 800 Miami Road, 
ies e 7, Fla. Meets quarterly in March, June, 

eptember and December. 

NORTHEASTERN New Yonx RADIOLOGICAL SOCIETY 
Secretary, Dr. Anthony J. Tabacco, 621 Central Ave., 
Albany 6, N. Y. Meets in Albany area on second Wednes- 
day of October, November, March and April. 

NorTHern CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Rob H. Kirkpatrick, 1219 28th St., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

NORTHWESTERN Onto RADIOLOGICAL SocreTY 
Secretary, Dr. Anthony F, Lalli, 421 Michigan St., 
Toledo, Ohio. 

Ouro Srare RADIOLOGICAL SOCIETY 
Secretary, Dr. Chapin Hawley, 927 Carew Tower, Cin- 
Ed 2, Ohio. Ánnual Meeting: Dayton, Ohio, May, 
1963. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Simon Pollack, Utica Square Medical 
Center, Tulsa, Okla. Meets in January, May and October. 

Orzcon RaproLogIcAL SocrgrTY 
Secretary, Dr. James A. Schneider, St. Vincent Hospital, 
Portland 1o, Ore. Meets monthly from October to June 
on the second Wednesday of each month at 8:00 P.M. at 
the University Club. 

ORLEANS ParisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets second Tuesday of each month. 

Sah ee ee Cag dares SOCIETY 

ecretary, Dr. John N. Burkey, Dental Bldg., 
Seattle, Wash. ‘Annual R sari. Wash. i 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
citi Dr. Frederick R. Gilmore, Clearfield Hospital, 
Clearfield, Pa, Annual meeting: Bedford Springs Hotel, 
May 23-25, 1963. 

PHILADELPHIA Roentoen Ray Sociery 
Secretary, Dr. Antolin Raventos, 3400 Spruce St., Phila- 
delphia 4, Pa. Meets first Thursday of each month at 
5 P.M., from October to May in Thompson Hall, College 
of Physicians. 

Prrrssunon RoENTGEN Sociery 
Secretary, Dr. Marvin Brodie, 3459 Fifth Ave., Pitts- 
burgh 13, Pa. Meets second Wednesday of month, Octo- 
ber through June at Park Schenely Restaurant. 

RADIOLOGICAL SOCIETY or Greater CINCINNATI 
Secretary, Dr. Richard B. Mulvey, 2421 Auburn Ave., 
Cincinnati, Ohio, Meets first Monday of each month at 
Cincinnati Academy of Medicine. 

p soceragr rp or Hawan 

ecretary, Major Michael A. Lopiano, 784 Hoomalimali 
St, Pearl City, Hawaii. Meets third Monday of each 
month at 7:30 P.M. 

RADIOLOGICAL Socrery or Greater Kansas Crrv 
Secretary, Dr. J. Stewart Whitmore, 1010 Rialto Bldg., 
Kansas City, Mo. Meets last Friday of each month. 

E E or Kansas Crry 

ecretary, Dr. ur B. Smith, 800 e Bldg., Kansas 
City, Mo. Meets third Thursday of B 
RADIOLOGICAL SOCIETY OF LOUISIANA 
QM AT X ir voie F. Ta Ochsner Clinic, New 
cans 15, eets annu ing Louisiana Sta 
Medical Society meeting. dcus: T 
Sanit dicar Taen fa T JERSEY 
cer LE ur tzman, 912 Prospect Ave. 
Plainfield N. J. Meets in Atlantic Cit at nef State 
Medical Society meeting and in October or November 
in Newark, N. J. 
RADIOLOGICAL SOCIETY or THE STATE or New Yore 


Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
eae ester 18, N. Y. Annual meeting tožbe an- 
nounced. 
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RaprotogicaL Society or Sours DAKOTA f 
Secretary-Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, S. D, 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary, Dr. Richard P. Storrs, 2131 West Third, Los 
Angeles, Calif. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee E. Titus, 164 W. Napa St., Sonoma 
Calif. Meets second Monday every other month. 

RicgMoND County RADIOLOGICAL SOCIETY : 
Secretary, Dr. W. E. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

Rocuesrer RogwrGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Harry J. Pinsky, 386 Monroe Ave., 
Rochester 7, N. Y. Meets at 8: 15 P.M. on the last Mon- 
day of each month, September through May, at Strong 
Memorial Hospital. 

Rocky Mountain RaDroroaicAL SociETY 
Secretary, Dr. John H. Freed, 4200 East Ninth Ave., Den- 
ver 20, Colo. Annual meeting to be announced. 

SAN AwTroNIO-MiLrranv RADIOLOGICAL SOCIETY 
Secretary, Dr. Hugo F. Elmendorf, Jr., J Medical Arts 
Bldg., San Antonio 5, Tex. Meets third Wednesday 
each month in Fort Sam Houston Officer's Club at 6:30 
P.M, 

San Disco RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles G. Campbell, 6673 Avenida 
Manana, La Jolla, Calif. Meets first Wednesday of each 
month at the University Club. 

SAN Francisco RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter Coulson, San Francisco General 
Hospital, San Francisco 8, Calif. Meets quarterly at the 
San Francisco Medical Society, 250 Masonic Ave., San 
Francisco 18, Calif. 

SECTION ON RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RaproLtoay, CowwEcrIcUT STATE MEDICAL 
Society 
Secretary, Dr. Wayne P. Whitcomb, Hospital of St. 
Raphael, New Haven, Conn. Meetings are held bi. 
monthly. 

SEcrioN on RaprioLooy, MEDICAL SocierY or THE Dis- 
TRICT OF COLUMBIA 
Secretary, Dr. Martin A. Thomas, 1150 Connecticut Ave., 
Washington 6, D. C. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

SECTION ON RanioLocr, ILLINOIS Stare Mepicar SocigTY 
Secretary, Dr. Robert D. Sloan, University Medical 
Center, 2500 North State Street, Jackson 6, Miss. An- 
nual meeting: Hotel Fontainebleu, Miami Beach, Fla., 
Nov. 12-15, 1962. 

SECTION ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Seymour Ochsner, Ochsner Clinic, 3503 
Prytania St., New Orleans 15, La. Annual meeting to be 
announced. 

Secrion on Raprotoey, Texas MEDICAL ÁSSOCIATION 
Secretary, Dr. Frederick J. Bonte, University of Texas 
Southwestern Medical School, Dallas 35, Tex. Meets 
annually with the Texas Medical Association. 

SEREVEPORT RADIOLOGICAL CLUB 
Secretary, W. R, Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Socrery ror Peprarric RADIOLOGY 
Secretary, Dr. Richard G. Lester, Box 151, Medical Col- 
lege Station, Richmond, Va. Annual meeting: Shoreham 

otel, Washington, D. C., Oct. 1, 1962. 

SocigTY or NucLEA? MEDICINE 
Secretary, Mr. via ma Harris, Oak Ridge National 
Laboratories, Oak Ridge, Tenn. Administrator, Mr. 
Samuel N. Turiel, 430 N. Michigan Ave., Chicago n, Ili. 
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Annual meeti 
Quebec, June 26-30, 1963. 
Sours Bay RADIOLOGICAL SOCIETY 
Secretary, Northern Section: Dr. John S. Wilson, 1515 
Trousdale Dr., Burlingame, Calif.; Southern Section: be 
A. C. Mitchell, 728 Cass, Monterey, Calif. Meets second 
Wednesday of each month. 
Sovrau CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. George W. Brunson, 1406 Gregg St. 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Ássocia- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 
SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary, Dr. Marshall Eskridge, Mobile Infirmary 
P.O. Box 4097, Mobile, Ala. Annual meeting: Grand 
Hotel, Point Clear, Ala., Feb. 1-3, 1963. 
SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6: 40 P.M. in 
the Paso del Norte Hotel. 
TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. B. M. Brady, St. Joseph Hospital, Mem- 
his, Tenn. Meets annually at the time and place of the 
ennessce State Medical Association meeting. 
Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. R. P. O'Bannon, 402 Professional Bldg. 
1216 Pennsylvania Ave., Fort Worth 4, lex. Annual 
meeting: San Antonio, Tex., Jan. 25 and 26, 1963. 
Txr-SrATE RADIOLOGICAL SocIETY 
Secretary, Dr. John H. Marchand, Jr., Welborn Clinic, 
420 Cherry St., Evansville, Ind. Meets third Wednesday 
^ Oct., Jan., March and May, 8:00 P.M., Elks Club in 
v e. 
Unrversrry or MICHIGAN DEPARTMENT OF ROENTGEN- 
OLOGY Starry MEETING 
Meets cach Monday evening from September to June, at 
7:00 P.M. at University Hospital. 
Uprer PxwiNsUuLA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 
Urau SrATE RapiorocicAL SocrETY 
Secretary, Dr. Richard Y. Card, St. Mark's Hospital, Salt 
Lake City, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 
Vermont RADIOLOGICAL SOCIETY 
Oe Dr. John R. Williams, 160 Allen St., Rutland, 
f. 
VixaiN1A RADIOLOGICAL SOCIETY 
Secretary, Dr. Powell G. Dillard, Jr., 715 Church Street, 
Lynchburg, Va. Meets annually in October, 
WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert H. Rosenberg, 7o11 38th Ave., 
N.E., Seattle Menus Meets quarterly. 
West VIRGINIA IOLOGICAL SOCIETY 
Secretary, Dr. Karl J. Myers, The Myers Clinic-Broad- 
dus Hospital, Philippi, W. Va. Meets concurrently with 
Annual Meeting of West Virginia State Medical Society; 
other meetings arranged by program committee. 
Wixercues xr RA DIGIDGICAT SociETY 
Secretary, Dr. Edward T. Bello, Westchester Academ 
of Medicine, Section on Radiology, Purchase, N. Y. 
Meets on third Tuesday of January and October and on 
two other dates. 
Wisconsin RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles Benkendorf, 408 St. Francis St., 
ee ay, Wis. Annual meeting each spring in various 
places. 


: Queen Elizabeth Hotel, Montreal, 


Cusa, Mexico, Puerro Rico AND CENTRAL AMERICA 


Asocraci6n pe Rapidtocos DE CENTRO ÁMERICA Y 
Panamá. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
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Secretary-General, Dr. Julio Toriello, 11 Calle 2-37, Zona 
1, Guatemala. Meess annually in a rotating manner in 
the six countries. 

SocigDAD DE Rapro.ocfa pe Ex SALVADOR 
Secretary, Dr, Rafael Vaga Gómez. 

SociEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9%. Calle A 0-05, Zona 1, 
Guatemala. 

SOCIEDAD DE RADIOLOGÍA Y FistoTERAPÍA CUBANA 
Secretary, Dr. Migael A. García Plasencia, Hospital 
Curie, 29 y F, Vedado, Habana, Cuba. Meets month. at 
Curie Hospital. 

SOCIEDAD COSTARRICENSE DE RADIOLOGIA 
Secretary, Dr. James Fernández Carballo, Apartado vri, 
San José, Costa Rica. 

SocigDAD Mextcawa DE Rapiorocía, A. C. 

Calle del Oro No. 15. México 7, D. F. 
Secr General, Dr. E. Alvarez Hernández. 
Meets first Monday of each month. 

AsocrAcióN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SocrepaD RapioLóGIca PANAMEÑA 


Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 

Panamá, R. de P. Meets monthly in a department of 

radiology of a local hospital chosen at preceding meeting. 
SoqeDaD RapIoLéaica DE Puerto Rico 


Secretary, Dr. Jorge Carreras Girard, Suite 504, Profes- 
sional Bldg., Santurce, Puerto Rico. Meets second Thurs- 
day of each month at 8:00 p.m, at the Puerto Rico Medi- 
cal Association Bldg. in San Juan. 


Brrrish COMMONWEALTH OY NATIONS 
ASSOCIATION or RADIOLOGISTS OF THE PROVINCE or QuE- 


BEC 
Secret Dr. Odilen Raymond, 5400 Blvd. Gouin. 
Quest, Montreal, Que., Canada. Meets four times a year, 

BRITISH INSTITUTE OF RADIOLOGY 
Honorary Secretary, Dr. R. D. Pi i Welbeck St., 
London, W. 1, England. Meets monthly from October 
until May. 

Epmonron AND Disrricr RADIOLOGICAL SOCIETY 
Secretary, Dr. S. C. Windle, 105 Northgate Bldg., Ed- 
monton, Alberta, Canada. Meets first Tuesday of each 
month, October to May. 

ae OF ee TR TE 

onorary Secretary, Dr. C. J. n, 47 Lincoln's Inn 
Fields, London, W.C, bl 

FacuLTY or Raprotoaisrs, Roya, COLLEGE or SURGEONS 
IN IRELAND 
Registrar, Dr. H. O' Flanagan, F.R.C.P.I., D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 

SEcrioN or RADIOLOGY or THE RovAr Society or MEDI- 
CINE (CouriNED To MenicaL Mesmpers) 

Meets third Friday each month at 4:45 p.m. at the Royal 
Wed of Medicine, r Wimpole St., London, W. 1, Eng- 
and. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Robert G. Fraser, Associate Hon- 
orary Secretary, Dr. D. J. Sieniewicz, 1555 Summerhill 
Ave., Montreal 25, Que., Canada. Annual meeting to be 
announced. 

MowrzEAL RADIOLOGICAL STUDY CLUB 
$e , Dr. F. McConnell, 1650 Cedar Ave., Montreal, 
Quen Cade Meets first Tuesday evening, October to 

ri 

Section or RapioLoay, CANADIAN MEDICAL ASSOCIATION 


Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Société CaNADIENNE-FRANQCAISE D’ELEcTRO-RADIOLOGIE 
MÉDICALE 


General Secretary, Dr. Maurice Dufresne, 1560 Sher- 
brooke (East), Montreal, Que., Canada, Meets third 
Saturday each month, 
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Toronto RADIOLOGICAL SOCIETY 


Secretary, Dr. Wallace M. Roy, St. Joseph's Hospitals 
3o The Queensway, Toronto b Ont., Canada. Meet, 
second Monday of each month ptember through May. 


CoLLEGE or RADIOLOGISTS OF AUSTRALIA 
Honorary Secretary, Dr. E. A. Booth, c/o British Medical 
Agency, 135 Macquarie St., Sydney, N.S.W., Australia. 


SOUTH AMERICA 


Asocraci6n ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. M Avda. Gral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Afiafios, Instituto de Radiologia, 
Santa Fe 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 pP... in the Hospital 
Nacional del Centenario, Santa Fe 1300, Rosario. 

Cor£grio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Tede Eston de Eston, Caixa Postal 
$984, São Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RanrioLoofa, Junta CENTRAL, 
Burros AIRES 
Secretary, Dr. o O. Olcese, Santa Fé 1171, Buenos 
Aires, Meetings are held monthly. 

Socrgpap BOLIVANA DE RADIOLOG 
Secretary, Dr. Ao Prada Méndez, Casilla 1 596 La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Nicola Caminha, Av. Mem. de Sa, Rio de 
Janeiro, Brazil. General Assembly meets every two years 
in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 São Paulo, Brazil, Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. J. P. Velasco, Avenida Santa María 
O4Io, Santiago, Chile. Meets fourth Friday of each 
month. 

SOCIEDAD COLOMBIANA. DE RADIOLOGIA 
Secretary, Dr. Alberto Mejia Diazgranados, Carrera 13, 
No. 25-31, Apartado a£reo No. 5804, Bogotá, Colombia. 
Meets last Thursday of each month. 

SociEDAD EcuATORIANA DE Rapio.oofa v FISIOTERAPÍA 
pe Dr. Publio Vargas P., Casilla 1242, Guayaquil, 

or. 

SOCIEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, Paraguay. 

SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Luis Pinillos Ganoza, Apartado 2306, Lima, 
Peru. Meets monthly except during January February 
and March, at Asociación Médica Peruana “Daniel A. 
Carrión,” Villalta 21 8, Lima. 

SOCIEDAD DE RADIOLOGIA DEL ÁTLANTICO 
e Dr. Raul Fernandez, Calle 40 $41-110, Baran- 

uilla, Colombia. Society meets monthly at the Instituto 
e Radiologia. 

SocrepaD DE Raprotocfa, CaxcExOLOGÍA y Fisica 
Meénprca pet Urvaevay 
Secretary-General, Dr. Ernesto H. Cibils, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGIA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 205, Pernambuco, Brazil. 
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SOCIEDAD DE RoENTGENOLOGIA Y MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Carlos A, Oulton, Santa Rosa 447, 
Cérdoba, Argentina. 

SOCIEDAD Vawerotins DE Rapro.ocfa 
Se aes Dr. Rubén Merenfeld, Apartado No. 
9362, Candelaria, Caracas, Venezuela. Meets monthl 

ird Friday at Colegio Médico del Distrito Federal, 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÓNTGEN-GESELLSCHAYT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 

meine Poliklinik. 

Société BELGE pg RADIOLOGIE 
General Secretary, Dr. S. Masy, 256 Chaussée de Wavre, 
Heverlee-lez-Louvain, Belgium. Meets in February, 
March, May, June, October, November and December. 

SociÉrÉ FRANÇAISE D'ErgcTRORADIOLOGIE MÉDICALE, 
and its branches: SocÉrÉ pu Sup-Ovzsr, pu LITTORAL 
MÉDITERRANÉEN, DU CENTRE ET DU LYONNAIS, DU 
NORD, DE VOUEST, DE L'EST, er D'ALGER ET D'AFRIQUE 
pu Norp. Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris, France. 
Secretary-General, Dr. Ch, Proux, 9 rue Daru, Paris 8°, 
France. 

ČESKOSLOVENSKÁ ŠPoLEČNOST PRO ROENTGENOLOGI A 
RaDIoLoGII 
Secretary, Dr. Robert Poch, Praha 12, Šrobárova 50, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

DeutscHe RÓNTGENGESELLSCHAYT 
Secretary, Professor Dr. med. H. Lossen, Universitäts- 
Róntgeninstitut., enbeckstr. 1, Mainz, Germany. 
Annual Congress: Baden-Baden, Germany, April 24-28, 


1963. 
SocretA ITALIANA DI RaproLoagra MEDICA E DI MEDICINA 


NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano, 
Torino, Italy, Meets annually. 


NEDERLANDSE VERENIGING VOOR ELECTROLOGIE EN RÓNT- 
GENOLOGIE 
Secretary, Dr. J. R. von Ronnen, Violenweg 14, den Haag, 
Netherlands. 
SCANDINAVIAN RoENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a 
RE association called the Northern Association for 
edical Radiology, meeting every second year in the 
different countries belonging to the Association. 
Socrepap EsprARoLA DE RanroLoofA v ELgcrroLoGfa 
MÉpicaAs vy MEDICINA NUCLEAR 
Secretary, Dr. D. Aureo Gutierrez Churruca, Esparteros, 
No. 9, Madrid, Spain. Meets monthly in Madrid. 
ScHWREIZERISCHE GESELLSCHAFT FUR RADIOLOGIE UND 
NUKLEARMEDIZIN (SociÉTÉ Suisse DE RADIOLOGIE ET 
DE MÉDECINE NUCLÉAIRE) 
Se , Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 
. Asia 
Inpian RADIOLOGICAL ASSOCIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 
InpongsIAN RADIOLOGICAL SOCIETY 


Secretary, Professor Sjahriar Rasad, Taman Tjut 
Mutiah 1, Djakarta, Indonesia. 
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ABSTRACTS OF RADIOLOGICAL 
LITERATURE 


INDEX TO ABSTRACTS 


ROENTGEN DIAGNOSIS 


GYNECOLOGY AND OBSTETRICS 


Coase, G. B., III, Ricuey, L. E., and Mc- 
Gantry, W. J.: Localization of the placenta 
with intravenous aortography............ 

McGooaay, L. S. et al.: Radioactive triiodo- 
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ROENTGEN DIAGNOSIS 
GYNECOLOGY AND OBSTETRICS 


Coats, G. B., HI, Rreuxv, L. E., and Mc- 
Gaxıry, W. J. Localization of the placenta 
with intravenous aortography. dm. J. Obst. 
E9 Gynec., May, 1962, &3, 1150-1156. (From: 
The Departments of Obstetrics and Gynecol- 
ogy, and Radiology, University of Texas 
Medical Branch, Galveston, Tex.) 


Accurate placental localization is important in 
vaginal bleeding in the third trimester of pregnancy. 
Vaginal examination under "double-setup" is the 
most direct method to rule out placenta previa if the 
fetus is mature. Auscultation, radioactive isotopic 
studies and roentgenographic methods using soft 
tissue technique and also contrast media have been 
employed to determine the placental site. 

Angiographic studies for placental localization 
have not been widely utilized. Dos Santos, in 1931, 
described the appearance of the placental sinuses as 
well as the changes in the configuration of the uterine 
arteries using translumbar aortography. There have 
been several other studies by translumbar aortog- 
raphy for placental localization since that time. 
Fernstróm of Sweden, in 1955, published the results 
of studies done on $9 pregnant women with retro- 
grade percutaneous iliac aortography to demonstrate 
the placenta. The placental sinuses were visualized 
as early as the eighth week of gestation. Nelson, in 
1961, presented 260 cases in which retrograde aortog- 
raphy was used to show the placenta; intravenous 
angiography was employed by Ezes and Viallet in 
1956. 

The authors use a modification of the Goodlin 
method. 

It consists essentially of: (1) a sensitivity test by 
injecting intravenously I cc. of the medium diluted 
with 10 cc. of normal saline; (2) determination of the 
circulation time—arm to tongue—-using § cc. of de- 
hydrocholic acid with the normal range being 6 to 12 
seconds; (3) a No. 14 gauge needle or a Robb No. 12 
cannula is inserted into an antecubital vein; (4) 80 to 
too cc. of renografin or renovist is injected in 2 to 3 
seconds; (4) an anteroposterior roentgenogram is 
then made at the predetermined circulation time for 
pelvic aortography or the circulation time plus 2 
seconds for placentography. A second injection can 
be done. 

There were no untoward effects. The usual tran- 
sient flushing occurred, and there was one case of 
transient vomiting. There were no fetal sequelae. 

The authors studied 40 cases of which 36 were in- 
terpretable. There were 18 cases that were bleeding. 
The placentae were correctly localized in all but one 
case, giving an error of 2.8 per cent. The placenta in 
this case was a lateral placenta previa and was 
thought to be a normal implantation. One placenta 
was demonstrated at the tenth week of gestation. 
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Separate placentae were demonstrated in a set of 
twins. 

The conclusion is reached that intravenous pla- 
centography is a simple, safe and inexpensive method 
of determining the placental site with a minimum of 
special equipment and with a high degree of ac- 
curacy. The radiation exposure received by the 
patient is about the same as for a single anteropos- 
terior roentgenogram of the abdomen and pelvis. It 
is emphasized that intravenous placentography is 
not a routine procedure and should be used in sus- 
pected cases of early placenta previa in the third tri- 
mester.—Charles W. Cooley, M.D. 


McGooean, L. S., Lanapon, R. M., Oczorn, 
R. E., Correy, J. S., and Burcin, W. W. 
Radioactive triiodothyronine uptake by red 
cells in pregnancy. dm. F. Obst. 6$. Gynec., 
May, 1962, à3, 1157-1166. (Address: 3568 
Dodge Street, Omaha, Neb.) 


The in offre incorporation of thyroid hormonal 
components by red cells utilizing radioactive tri- 
iodothyronine (I-TRI) was described by Hamolsky 
in 1956. He found that there was a decrease in the up- 
take by the red cells in: (1) hypothyroidism, (2) 
pregnancy, and (3) in patients taking estrogens, cor- 
tisone or propylthiouracil. No appreciable effect on 
the red cell uptake was noted in: (1) patients taking 
iodine or mercury preparations, (2) anxiety states, 
(3) congestive heart failure, (4) hypertension, and (5) 
patients with enlarged thyroid glands (colloid goiter, 
nontoxic nodular goiter or thyroid carcinoma). There 
was an increase in the red cell uptake in: (1) hyper- 
thyroidism, (2) in patients taking bis-hydroxycou- 
marin, and (3) in patients having nephrosis, hepati- 
tis, cirrhosis of the liver or metastatic malignancy. 

The authors aimed to determine if they could 
duplicate Hamolsky’s work in a larger series of 
pregnant women in hopes that the information would 
be of clinical value. A base line for evaluation for the 
normal euthyroid population of reproductive age 
was determined in 50 normal men and 5o normal 
nonpregnant women. The mean uptake for men was 
16.9 + 2.54 per cent S.D. (1 standard deviation). 
Multiple determinations were made in the preg- 
nancy series in the first trimester, in the third tri- 
mester, and in the postpartum period. Ninety-eight 
patients were tested in the first trimester group, 88 
of the same women in the third trimester, and 86 of 
the remaining in the postpartum group. In the first 
trimester group, the mean uptake values, when 
grouped by weeks, showed an almost continual de- 
crease from the fifth to the thirteenth week (16.0 per 
cent to 10.9 per cent). In the late second or third tri- 
mester, the uptake values, when grouped by weeks, 
were consistently below 1 S.D. of the normal mean. 
In 75 of the 86 patients in the postpartum period, 
the uptake values returned to within 1 S.D. of the 
normal mean. One patient was slightly below. The 
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remaining IO patients had uptake values above t 
S.D. of the normal range (? rebound phenomenon). 
When grouped by weeks, the mean values returned 
to within 1 S.D. of the normal mean except in 4 
cases. 
The red cell uptake of I7 TRI in the present series 
was not consistently depressed in early pregnancy in 
all cases and became significant only late in the first 
trimester (after 8 weeks), thus limiting its usefulness 
as an early pregnancy test. A high uptake beyond 
the eighth week could signify a pathologic condition 
in the patient or in the pregnancy itself. In 87 per 
cent of the 16 pregnancies that aborted, the uptake 
values were within the normal nonpregnancy means. 
The authors detail their method of determining 
the uptake of TRI by the red cells. The physiol- 
ogy of the test 1s discussed.—Char/les W. Cooley, M.D. 


GENITOURINARY SYSTEM 


Gonpos, Bera. Roentgenographic evaluation 
of the size and shape of the kidney. M. Ann. 
District of Columbia, Mar., 1962, 37, 158—161. 
(Address: Assistant Clinical Professor of 
Radiology, Georgetown University School of 
Medicine; Chief Medical Officer, Department 
of Radiology, District of Columbia General 
Hospital, Washington 3, D. C.) 


Significant enlargement of the kidney generally 
manifests itself as a "palpable mass" on physical 
examination, and usually is easily recognized on 
the roentgenogram. Slight and moderate enlarge- 
ment, however, remains commonly ignored or un- 
recognized. This happens partly because of technical 
difficulties in demonstrating the kidneys and partly 
because of the unreliability of the measurements 
with the usual methods. Kleeberg and Dreyfuss 
called attention to the diagnostic and prognostic in- 
formation obtained by the roentgen evidence of a 
contracted kidney in chronic glomerulonephritis and 
hypertensive vascular disease. Whenever the demon- 
stration of a decreasing kidney size was made, a cor- 
responding deterioration of the kidney function was 
also observed. This observation is particularly sig- 
nificant in cases of acute renal insufficiency, as em- 
phasized by Olsson. In the late phase of chronic 
glomerulonephritis a small kidney may indicate the 
presence of a contracted kidney as compared with a 
kidney of normal or increased size in the acute stage 
of the disease. Thus the demonstration of the kidney 
size in uremia may make the differential diagnosis 
possible between an acute exacerbation of chronic 
glomerulonephritis and acute glomerulonephritis. 

The kidney image on the roentgenogram is mag- 
nified according to the principle of central projection. 
This magnification amounts approximately to 8 to 
IO degrees in a person of average size when the 
generally accepted techniques are employed. This is 
inherent to the procedure and is generally known. 
Another and less appreciated source of distortion of 
the kidney image results from rotation of the kidney. 
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Rotation may occur around the transverse axis, 
which produces a shortened kidney image with a 
normal width. Slight rotation with the upper pole 
tilted posteriorly is commonly present in normal 
persons. Ín cases of ptosis or of abdominal (both 
intraperitoneal and retroperitoneal) masses rotation 
may reach a marked proportion; this results in signi- 
ficant distortion of the kidney image. 

A more common type of rotation is that around 
the longitudinal axis. There may be no rotation when 
the hilus looks medially. This is the position which 
produces the widest possible transverse diameter of 
the kidney image. Most commonly with the patient 
supine a rotation of variable degree is found with the 
hilus looking medially and anteriorly. This rotation 
results in a narrower kidney image. The rotation and 
the distortion of the kidney image are eliminated 
or significantly reduced after the patient 1s placed in 
the erect or prone position. This change in size and 
shape is the result of a rotation with the hilus looking 
medially. Because of the rotation described, prone 
position is believed to be more adequate for evalua- 
tion of the size and shape of the kidney than the 
generally employed method with the patient in the 
supine position. 

For a determination of the length and width of the 
normal kidney image on the roentgenogram, meas- 
urements in 100 persons without significant kid- 
ney disease both with the patient supine and prone, 
were taken, The transverse diameter was measured 
at the level of the hilus where the convexity is the 
most prominent; the medial end of the transverse 
diameter was determined by a line drawn through 
the most prominent points of the medial contour 
above and below the hilus. The measurements show 
that the transverse diameter is considerably wider 
when it is taken with the patient prone as compared 
with that taken in the supine position. This is the re- 
sult of a decrease or absence of rotation when the pa- 
tient is prone. For this reason, measurements in this 
position approximate the anatomic values better 
than'those taken in the supine position. 

The figures given intend to provide a standard of 
measurements of the kidney image for comparison 
purposes. In any evaluation of the size and shape of 
the kidney, significant rotation either around the 
transverse or the longitudinal axis should be ruled 
out. If the presence of rotation is overlooked, an in- 
correct diagnosis of hypoplastic or contracted kidney 
or that of a cyst or tumor may be made.—JBela 
Gondos, M.D. 


Gonpos, Bera. Urographic studies in abdom- 
inal masses: the diagnostic value of kidney 
rotation. Radiology, Feb., 1962, 78, 180-186. 
(From: The Department of Radiology, D. C. 
General Hospital, Washington, D. C.) 
There have been many reports in the literature 


well documenting the fact that renal displacement 
cannot be used as a diagnostic sign for the differen- 
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tiation between intra- and retro-peritoneal masses. 
Rotation, however, commonly accompanies dis- 
placement of the kidneys and it may be the earliest 
manifestation of an abdominal space-occupying proc- 
ess. The purpose of this paper is to suggest that ro- 
tation of the kidneys with or without obvious dis- 
placement can be utilized in localization of ab- 
dominal masses. 

A mass posterior or medial to the kidney en- 
croaches upon the space between the psoas muscle 
and kidney and may displace the kidney laterally 
and rotate the hilus anteriorly. If there are bilateral 
masses the symmetric roentgen findings suggest the 
presence of lymphoma or metastatic tumors of the 
testis. If the mass is located adjacent to one of the 
extremities of the kidney rotation around the sagittal 
axis may occur. This has been observed in solitary 
cysts of an extremity, in adrenal tumor, and in a 
double kidney with hydronephrosis involving the 
upper part of the duplication. 

A mass anterior to the kidney will rotate it with 
the hilus looking medially. If this rotation cannot 
eliminate the space-occupying ''force," due to the 
large size of the mass, there will be compression of 
the kidney in the sagittal diameter. Large intra-ab- 
dominal tumors, masses of the pancreas, and solitary 
cysts and tumors of the kidney will give this appear- 
ance. 

A mass lateral to the kidney, if large enough, will 
displace the kidney medially beyond the shadow of 
the psoas muscle and will rotate the kidney so that 
the hilus faces posteriorly. Very large retroperitoneal 
masses may displace the kidney beyond the midline. 

With masses proximal and distal to the kidney, 
the space available for it is encroached upon in the 
vertical direction and rotation occurs around the 
transverse axis, with the inferior pole generally 
moving anteriorly. This is seen in tumors of the 
adrenal, tumors and solitary cysts of the kidney and 
retroperitoneal abscess. It is commonly associated 
with enlargement of the liver, spleen, and the gall- 
bladder. 

These specific patterns of rotation and displace- 
ment, however, are seen only occasionally. More 
commonly there is a combination of the different 
types of rotation. Many factors enter, leading to 
some inconsistency in these patterns. Some of these 
factors include: body habitus, size and rotation of 
adjacent organs, tone of muscles in the abdominal 
wall, positional changes of the patient (erect, supine, 
prone, etc.) ptosis and scoliosis. The physical factors 
operating to produce these patterns were found to be 
similar in the presence of both intraperitoneal and 
retroperitoneal masses and there was no essential 
difference in this respect whether or not the mass was 
attached to the kidney.—Donald N. Dysart, M.D. 


Guoras, M. M. A. Ureteritis calcinosa: com- 
plication of bilharzial ureteritis and its rela- 
tion to primary ureteric stone formation. 
Brit. J. Urol., Mar., 1962, 34, 33-43. (Ad- 
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dress: M. M. A. Ghorab, Assistant Professor 
of Urology, Faculty of Medicine, Alexandria, 
U.A.R.) 


The author states that this complication of bil- 
harzial ureteritis has never before been mentioned 
by other writers. The roentgenograms reveal punc- 
tate calcification of one or both ureters more com- 
monly in the pelvic than in the lumbar segments. In 
early cases the lesion js in the form of minute dis- 
crete areas of calcification involving a short segment 
of ureter but in advanced cases the calcified ureter is 
thick, 1 to 2 cm. in diameter, and in some cases the 
whole ureter and even the pelvis and calyces are in- 
volved. The individual areas of calcification vary in 
diameter from a pin head to a few millimeters or even 
more and sometimes take the shape of irregular ure- 
teric stones. In some cases the calcified areas are 
conglomerate with little space between them, while 
in others they are dispersed along the course of the 
ureter a few centimeters apart. 

Intravenous pyelography shows good function of 
the kidney on the affected side, whether unilateral or 
bilateral, with no dilatation of the calyces. There is 
usually no evidence of stagnation of the contrast 
medium in the ureters. In other parts of the ureters 
not affected by ureteritis calcinosa, multiple small 
filling defects are shown suggesting the presence of 
ureteritis cystica. 

Patients suffering from this condition usually 
complain of repeated attacks of renal pain on one or 
both sides, varying from a dull ache to agonising 
attacks of ureteric colic. These usually end by the 
passage of a number of small concretions. In cases 
followed sufficiently long the colic becomes less 
severe and less frequent and ultimately disappears 
spontaneously. 

Cystoscopic examination invariably reveals a 
bladder with active bilharziasis or traces of past bil- 
harzial infection. 

The treatment adopted aims to dislodge the con- 
cretions from the ureteric wall with the removal of 
as many stones as possible. Ureteric catheterisation 
is helpful when the catheters can be passed up the 
ureters. When this procedure cannot be performed, 
ureterolithotomy is necessary. This procedure dis- 
closes extensive periureteric adhesions and shows 
the ureter itself to be very much thickened. 

Most of the calculi passed by these patients and 
many removed at operation have very peculiar and 
characteristic shapes. There is a stump of hard 
brownish material containing an iron pigment and 
usually not more than 2 mm. in diameter. In addi- 
tion, there is a cap formed mostly of calcium oxalate 
crystals sometimes smaller than the brownish stump 
but often much larger up to 0.5 cm. or more in diam- 
eter. 

The case reports of 10 such patients are included.— 
Arthur E. Childe, M.D. 


KaurMan, JosepH J. Medication simulating 
bladder stones. Radiology, Feb., 1962, 78, 
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227—228. (From: The Department of Surgery, 
Division of Urology, University of California 
Medical Center, Los Angeles, Calif.) 


A case is presented to illustrate the fact that 
heavy-metal-containing vaginal suppositories may 
cast roentgenographic shadows closely simulating 
bladder calculi. After a negative cystoscopy, two 
shadows roentgenographically interpreted as being 
“in the bladder” were found to be due to Baculin 
vaginal tablets, containing diiodohydroxyquinoline. 

Other vaginal suppositories which contain suffi- 
cient iodine, silver, mercury or arsenic to cast dense 
shadows on roentgenograms include: Floraquin (di- 
iodohydroxyquin), Lycinate (diiodohydroxyquin), 
Picragol (silver picrate), Quinettes (diiodohydroxy- 
quinoline), Triserts (phenyl mercuric acetate), and 
Vioform (1odochlorohydroxyquin). 

Where confusion exists, a true lateral roentgeno- 
gram should show the vaginal tablets posterior to the 
bladder.—Ra/pA Bowman, M.D. 


Kix, F., and AUKLAND, K. Renal tubular per- 
meability to radioactive sodium, bromide and 
iodide isotopes. Scandinav. F. Clin. & Lab. 
Invest., 1962, £4, 124-131. (From: The Insti- 
tute for Experimental Medical Research, 
University of Oslo and Medical Department 
VII, Ulleval Hospital, Oslo, Norway.) 


The primary purpose of this study was to de- 
termine if the difference in the clearance rates of 
iodides and bromides might mainly be due to differ- 
ences in passive permeability of the proximal tubules 
to these anion species. The proximal tubules can be 
considered as the more permeable segment, both to 
water and anions. The distal tubules and proximal 
portions of the collecting ducts are highly permeable 
to water only in the presence of antidiuretic hor- 
mone. The antidiuretic hormone in physiologic con- 
centrations does not affect the transport of sodium 
and its anions. 

Stop-flow studies were done on 10 dogs according 
to the procedure previously described by the authors 
in 1960. Na™, Br® or I" were injected together 
with glomerular indicators after clamping the 
ureteral catheter for 12 minutes. The filtration indi- 
cators were used in order to determine whether the 
radioactive isotopes had reached the tubular fluid 
through the tubular wall or through the glomerular 
membrane, The studies were repeated after 20 
minutes additional intravenons administration of the 
isotope at which time the plasma concentrations 
were nearly constant. 

The studies indicated that I! was added to the 
fluid in the proximal tubules through the tubular 
wall. The proximal tubules and possibly the distal 
tubules were found to be more permeable to Br" 
than to IL The stop-How excretion pattern for 
Br® was nearly identical to that of Cl, but the con- 
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centration index for Br* was lower than for Cl dur- 
ing free-flow and in all stop-flow portions. The Na% 
excretion pattern was similar to that of Br», 

The above data suggest that the proximal tubules 
of the dog are highly permeable to sodium and that 
the permeability to the sodium and bromide ions is 
grossly of the same magnitude. The permeability to 
the iodide ions is much lower, but is of the same order 
as the tubular permeability to radioactive urea. 

There is a general discussion about renal tubular 
absorption ‘and of the significance of passive flux of 
sodium under changing conditions of concentrations, 
electrical potential and colloidal osmotic pressure.— 
Charles W. Cooley, M.D. 


SKELETAL SYSTEM 


HassEgNHUTTL, Kurt. Osteopetrosis: review of 
literature and comparative studies on case 
with twenty-four year follow-up. F. Bone €$ 


Joint Surg., Mar., 1962, 44/1, 359-370. (From: 
The New Jersey Orthopaedic Hospital and 
the Orthopaedic Service of Orange Memorial 
Hospital, Orange, N. T.) 


This 18 a detailed reportof a 24 year follow-up on a 
case of osteopetrosis first diagnosed at the age of 3. 
His parents were third cousins. No other cases of 
osteopetrosis were discovered in the living relatives. 

The initial roentgenograms are presented and these 
show the characteristics of a moderately severe osteo- 
petrosis. During the next 24 years the bone changes 
progressed and the patient had multiple (33) frac- 
tures, always caused by trivial trauma. The time of 
healing was not delayed except when there were re- 
peated fractures through the same area. The trans- 
verse bands of density in some tubular bones were 
not associated with fractures and are considered to 
be "secondary to faulty bone development." 

Physical development progressed normally. He 
had no involvement of liver, spleen or lymph nodes. 
In addition to all the usual bony changes, he de- 
veloped optic atrophy due to encroachment of bone 
on one optic foramen beginning at the age of 5. He 
also had extreme bilateral coxa vara without evident 
preceding fracture, and marked deformity of the 
right forearm following 15 fractures.—Martha Mot- 
tram, M.D. 


MaNkIN, Henry J., and Brower, Tuomas D. 
Bilateral idiopathic aseptic necrosis of the 
femur in adults: ‘“‘Chandler’s disease." 7. 
Hosp. Joint Dis., Apr., 1962, 23, 42-57. 
(From: Orthopedic Surgery, University of 
Pittsburgh, Pittsburgh, Pa.) 

Aseptic necrosis of the head of the femur in adults 
is usually a sequela of a fractured neck of the femur 
or dislocation of the hip joint. More rarely aseptic 
necrosis occurs spontaneously without trauma. The 
cause of this spontaneous necrosis may be attributed 
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to caisson disease; hemoglobinopathy; external ir- 
radiation, bone seeking isotopes; Gaucher's disease; 
prolonged administration of corticosteroids; trauma 
about the trochanter; or infection. There have been 
reports of cases of unilateral or bilateral aseptic 
necrosis in which no etiologic agent could be found. 
Chandler and Phemister were most prolific in this re- 
gard, and the best descriptions of the entity and dis- 
cussions of its etiology appear in their publications. 

The authors state that the purpose of the present 
study is to define the features of "Chandler's dis- 
ease," on the basis of 5 new cases observed in the last 
4 years (bringing the total reported cases to 27 since 
1929). Some new theories regarding the etiology are 
briefly discussed, but very little can be added to the 
original suggestions of Chandler and Phemister in 
their discussions of 25 years ago. 

The authors conclude that primary idiopathic 
aseptic necrosis of the femoral heads in adults 1s a 
rare disease affecting otherwise healthy men in the 
third, fourth or fifth decade. The condition occurs 
bilaterally in over 60 per cent of the cases and may be 
more prevalent in alcoholics. Pain is the outstanding 
complaint and is of gradual onset, always progressive 
and eventually incapacitating the individual. 

The roentgenograms characteristically demon- 
strate diffuse necrosis of the femoral heads. The his- 
tologic examination is also fairly typical. The 5 per- 
sonal cases and a review of the 22 cases from the 
literature contributed no data which could either 
substantiate or contradict any of the more reason- 
able theories of etiology.—Peter C. Truog, M.D. 


Harris, W. H., Duprey, H. ROBERT, JR., and 
Barry, R. J. The natural history of fibrous 
dysplasia: orthopaedic, pathological, and 
roentgenographic study. 7. Bone & Joint 
Surg., Mar., 1962, 44/4, 207-233. (From: The 
Departments of Orthopaedic Surgery, Pa- 
thology, and Radiology of the Harvard 
Medical School and the Massachusetts Gen- 
eral Hospital, Boston, Mass.) 


During the last 30 years, 90 patients at Massa- 
chusetts General Hospital were diagnosed as having 
fibrous dysplasia. Cases without available roent- 
genograms were discarded and there remained 37 
classified as polyostotic fibrous dysplasia (20 with 
histologic confirmation) and 13 as monostotic 
fibrous dysplasia, all biopsy-positive. Non-ossifying 
fibroma, unicameral bone cyst and aneurysmal bone 
cyst must be differentiated from monostotic fibrous 
dysplasia and metabolic bone disease must be ex- 
cluded in cases of polyostotic fibrous dysplasia. All 
the cases originally diagnosed at Massachusetts 
General Hospital were re-evaluated and 28 per cent 
of these were excluded because of incorrect diagnoses. 

Polyostotic Fibrous Dysplasia. In 70 per cent of the 
patients with polyostotic fibrous dysplasia a limp, 
leg pain or fracture was the initial symptom; 25 per 
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cent of the females had vaginal bleeding as the initial 
complaint; and 4 of 5 were under 4 years of age. The 
most common physical deformity was leg length dis- 
crepancy often due to “Shepherd’s Crook” deformity 
of the femur. 

There was no correlation between the alkaline 
phosphatase level and the extent of bone involve- 
ment although it was elevated in one-third of these 
patients. 

The clinical course varied markedly in the 37 pa- 
tients. In general, when the changes developed early 
in life the progression was marked and the prognosis 
poor. Puberty had no beneficial effects on the course 
of the disease. Three died of extensive progressive 
fibrous dysplasia with debilitation. One died of osteo- 
genic sarcoma and one of myxofibrosarcoma with 
metastases. These patients previously had local ir- 
radiation. At the time of this report 14 patients were 
asymptomatic and active, 12 had pain or limp and 
were functionally active. Two patients had been 
asymptomatic 40 and 50 years. 

The most common form of progression of these 
lesions 1s an increase in deformity, often associated 
with extension of existing lesions. Progression oc- 
curred in this series both before and after puberty. 
Of 26 patients with complete skeletal surveys 50 per 
cent had demonstrable extension of their disease. 
About 30 per cent had new lesions appear, in all but 
one, after puberty. Only 2 patients had roentgeno- 
graphic evidence of improvement of a lesion but at 
the same time other lesions in these patients showed 
stability or progression. 

The typical roentgen appearance of so-called cyst 
is caused by thinning of the cortex by a fibro-osseous 
mass which only occasionally contains degenerated 
zones with true cyst formation. The multilocular ap- 
pearance iscreated by the scalloped pattern of endos- 
teal erosion and residual incomplete septa. The 
ground glass appearance is due to superimposition of 
multiple thin calcified trabeculae. In some cases 
normal tubulation did not occur and the diaphysis 
remained wide and in others, re-expansion of the dia- 
physis occurred due to local involvement. Bone de- 
formities such as coxa vara, Harrison’s grooves bow- 
ing, and intrapelvic acetabular protrusion were fre- 
quent. Fibrous dysplasia may stimulate growth, as 5 
patients with leg length discrepancies had disease 
only in the longer extremity. Advanced skeletal age 
was present in about one-sixth of the patients diag- 
nosed before puberty and 2 had epiphyseal lesions. A 
unilateral pattern may occur but is not common. The 
femora, tibiae and pelvis are the most frequently in- 
volved bones. 

The skull showed increased density of the base and 
thickening of the occiput in about 5o per cent of 
cases. The sphenoid and frontal sinuses were fre- 
quently obliterated. Displacement of one orbit in- 
feriorly and laterally was a common deformity. 

Fractures may occur after minor trauma, are sel- 
dom displaced and healing is usually prompt. Non- 
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union occurred twice in over 125 fractures. Surgical 
intervention was advised only with non-union of 
fracture, femoral shaft fracture in adults, and sig- 
nificant or progressive pain or deformity. Auto- 
genous bone grafts appeared to incorporate more 
readily than homogeneous bone. 

This histologic pattern is reviewed and in cases 
with multiple biopsies, the basic histologic pattern 
did not vary over intervals as long as 13 years. 

Monostotic Fibrous Dysplasia. Thirteen cases are 
presented: 6 with craniofacial, 5 with rib, 1 with 
vertebral and 1: with tibial involvement. Only 1 
patient had a cafe-au-lait spot. 

In the 6 patients with craniofacial involvement 5 
complained of a mass. The development of new 
lesions in other areas was not observed in the follow- 
up period which averaged 19 years. In 5 patients the 
lesions increased in size despite curettage or radical 
resection. 

The rib lesions were all incidental findings. The 
average age was 23. 

The gross appearance of these lesions was similar 
to that of cases of polyostotic fibrous dysplasia 
except that no cartilaginous or fluid filled cysts were 
found. In spite of large amounts of histologic new 
bone formation over a 5—10 year period, none of the 
lesions showed increased sclerosis histologically 
or roentgenographically. Repeat biopsies showed only 
minor changes. Whenever cartilaginous islands were 
found they were at the site of previous trauma; 
chondrosarcoma has not been reported in fibrous 
dysplasia. 

No diagnostic criteria can be used to separate 
monostotic from polyostotic fibrous dysplasia. Mono- 
stotic lesions did not become polyostotic.—Martha 
Mottram, M.D. 


Pererson, J. C. Metaphyseal dysostosis: ques- 
tionably a form of vitamin D-resistant rickets. 
F. Pediat., May, 1962, 60, 656-663. (From: 
Milwaukee Children’s Hospital, Milwaukee, 
Wis.) 


Two cases of metaphyseal dysostosis treated with 
large doses of vitamin D with good results are 
presented. Previous authors have warned against this 
type of therapy. 

The first case was a 7 year old boy with a waddling 
gait, ankle inversion and pronation of the foot. The 
initial laboratory studies were normal. Roentgeno- 
grams of the long bones revealed a coarse atrophic 
structure with epiphyseal cartilage irregularity and 
cystic changes in the metaphyses. The changes were 
most marked in the right distal tibia. Early slipping 
of the capital femoral epiphyses was present. The 
skull was normal. 

Vitamin D, therapy was begun with a progressive 
increase in the dose to a maximum of 72,000 U daily 
after 3 months. Four months after initiation of 
therapy, marked healing was noted roentgenograph- 
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ically. After 10 months, healing was complete. The 
blood chemical studies were normal with no evidence 
of vitamin D toxicity at any time. 

The second case was a 13 year old girl seen initially 
at 2 years of age because of dwarfism and bowing of 
the legs. Metaphyseal radiolucent zones, coxa vara, 
and femoral bowing were noted on the roentgeno- 
grams at age 2. The laboratory studies were normal. 
Repeat roentgenograms at age 13 showed changes 
similar to the previous case. Vitamin D, ad- 
ministration was begun, after femoral osteotomies 
to correct the coxa vara, with prompt improvement 
in the bone changes. The improvement was progres- 
sive for the 7 months of observation. 

The family of the second patient had a history of 
dwarfism and waddling gait through 4 generations. 
The first case had no definite family history. The 
disease is thought to be transmitted as a dominant 
characteristic. 

The site of action of vitamin D in this disease is 
not clear, but it does not conform to the commonly 
accepted physiologic actions. The author postulates 
a direct effect on the Ceposition of apatite crystals in 
the osteoid. 

Certain cases of metaphyseal dysostosis may repre- 
senta variant of vitamin D-resistant rickets but more 
than one entity is apparently included since some re- 
ported cases do not respond to extremely large doses 
of vitamin D. Further studies on calcium and phos- 
phorus metabolism are suggested.— Barry Gerald, 
M.D. 


LEDOUX-LEBARD, G., PELLEGRINO, A., and 
Hetrz, F. (Paris, France.) Mycose osseuse. 
(Osseous mycosis.) F. de radtol., d'électrol. et 
de méd. nucléaire, Jan.—Feb., 1962, 47, 48—50. 


Mycotic or fungus disease is frequent in West 
Africa and often results in the so-called Madura foot 
or mycetoma. These are inflammatory tumors caused 
by tissue reaction to the fungus which is usually in- 
troduced through a break or abrasion of the soft 
tissues. It is very likely that the fungus grows as a 
saprophyte on thorny or spiny bushes which flourish 
on soil of clay or sand. People walking amidst these 
bushes with bare feet suffer abrasions and the result 
is the classic Madura foot. Rarely does this involve 
the thigh or other parts of the lower extremities at a 
higher level. 

The authors report a case of a 30 year old male 
with the complaint of a swollen knee with multiple 
fistulous tracts and a yellowish stringy discharge. 
Four years previously he fell in a large cactus bush 
and a thorn penetrated the anterior aspect of his 
knee. Only part of the chorn was removed and the tip 
remained embedded deep in the soft tissues. Swelling 
and disability developed, complicated eventually by 
multiple fistulous tracts. Roentgenographic examina- 
tion revealed multiple cavitations varying in size 
from a pea to a prune, presenting the aspect of a 
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multilocular cystic lesion of the proximal tibia. They 
were surrounded by relatively dense bone, with 
cortical interruption at the extreme anterior and 
posterior aspect. The soft tissues at the knee were 
appreciably thickened. Based on these roentgen 
findings and the history, a diagnosis of mycotic or 
fungus disease was made. 

At surgery the soft tissues were found to be stud- 
ded with caviar like black granules around the knee. 
Bony cavitations and destruction in the proximal 
tibia corresponded to the roentgenologic findings. The 
destruction was so extensive as to necessitate ampu- 
tation above the knee. 

This case is considered striking in that the area 
involved is at a considerably higher level than usual. 
The feet and to a lesser extent the hands are fre- 
quently involved. Thé structural changes and cavi- 
tations may be so extensive, especially in the tarsal 
and metatarsal areas, that the original outline of the 
bone may be completely lost. Surrounding the areas 
of bone destruction there is often appreciable bone 
reaction with a condensation of bone. 

In this type of disease bony involvement is usually 
secondary to the soft tissue infection.—Jilliam H. 
Shchadi, M.D. 


Rocers, Donatp L., and Benson, Tuomas E. 
Familial Letterer-Siwe disease: report of case. 
¥. Pediat., Apr., 1962, 60, 550-554. (Address: 
Chairman, Pediatric Section, Methodist Hos- 
pital, Indianapolis, Ind.) 

Only 6 cases of familial Letterer-Siwe disease have 
been described in the literature. The authors present 
2 additional cases in the same family, and give a brief 
résumé of the other reported instances of familial 
Letterer-Siwe disease. The most outstanding findings 
were anemia, thrombocytopenia, hepatospleno- 
megaly, and the presence of histiocytes in the reticu- 
loendothelial system. Both patients, one age 12 days 
and the other age 2 months, showed an erythematous 


skin rash and marked anemia with rapid deteriora- 
tion.—Francis P. Shea, M.D. 


FRANCIS, KENNETH C., Hutrer, Ronznr V. P., 
Puurs, Raru K., Everity, Roserr C., 
and SCHECTER, LAWRENCE. Osteogenic sar- 
coma. New England F. Med., Apr., 1962, 266, 
694—699. (From: The Bone Service of the 
Department of Surgery, The Department of 
Radiation Therapy and the Department of 
Pathology, Memorial Hospital for Cancer 
and Allied Diseases, and the James Ewing 
Hospital of the City of New York, N. Y.) 


This is a most interesting report of a 5 year survi- 
val of a case of osteogenic sarcoma with subsequent 
metastases. The patient was an 8 year old boy who 
had had symptoms of pain in the femur for 3 months 
and a mass for 1 month. Roentgenograms showed a 
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destructive lesion with pathologic fracture. This was 
biopsied and osteogenic sarcoma diagnosed. Disar- 
ticulation was refused by the parents. Irradiation 
was administered to the primary tumor with 250 kv. 
and r,ooo kv. to a total tumor dose of 5,300 r in 7 
weeks. 

Ten months later he returned and a re-check chest 
roentgenogram, which had previously been normal, 
showed multiple metastases to the left lung, with re- 
sulting pain, cough and dyspnea. Irradiation to the 
left chest was begun with 1,000 kv. After the third 
treatment the patient became acutely ill with a high 
fever and the therapy was interrupted. One week 
later it was resumed and a total dose of 1,728 r was 
given to the left lung, with a striking result; the 
metastases have disappeared and after 3 months the 
lung was normal roentgenographically. 

Seven months later he developed a pleural effusion 
and metastases to the right lung. These have also 
disappeared after minimal (2,142 r) irradiation. Five 
months later (3 years and 5 months after the original 
diagnosis) the patient fell and fractured the femur 
through the original tumor site. The biopsy showed 
active osteogenic sarcoma. 

Disarticulation was performed and the patient has 
been free of disease, almost 2 years later: 5 years and 
4 months after the original biopsy.—George L. 
Sackett, Fr., M.D. 


NosBeEL, W. (Greenfield, Mass.) Posterior trau- 
matic dislocation of the shoulder. 7. Bone & 
Joint Surg., Apr., 1962, 44/1, 523-538. 

The diagnosis of posterior dislocation of the 
shoulder is so frequently missed that the injury has 
been called “a diagnostic trap.” Besides its rarity, 
there are several reasons for this appellation. The 
clinical signs may be minimal or may simulate other 
shoulder disorders but the major difficulty lies in the 
paucity of roentgenographic evidence of abnormality 
when the joint is examined by routine methods. 

Typically, in the roentgenographic examination of 
the shoulder, only a single roentgenogram in the 
anteroposterior projection is obtained. In this projec- 
tion, the signs of dislocation are usually very elusive. 
In the subacromial type, the appearance simulates 
the normal and in the rare posterior subglenoid type, 
this view does not permit differentiation from the de- 
formity produced by anterior or central dislocation. 
Diagnosis often depends upon knowledge of the sub- 
tle abnormalities which may be present. Normally, 
the medial part of the head of the humerus is super- 
imposed upon the glenoid fossa. The image of the 
overlapping structures forms an elliptic or half moon 
shadow which reaches down to the inferior border of 
the fossa. However, in the event of posterior disloca- 
tion, superimposition may no longer be present and 
the elliptic shadow is absent. The head seems to ride 
high in the glenoid fossa and the lower part of the 
fossa is empty. Occasionally, displacement is such 
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that a gap is visible between the fossa and the head. 
Sometimes, there is a grooved defect in the anterior 
aspect of the humeral head—an indented compres- 


sion fracture caused by the impact of the posterior. 


glenoid rim against the spongious humeral head. 
This sign will be missed, however, unless the antero- 
posterior roentgenogram Is taken in rather marked 
internal rotation. Occasionally, with posterior 
dislocation, the humeral head and glenoid shadow do 
appear to overlap but abnormality is suggested by 
the fact that, in its extra-articular position, the 
medial margin of the head is no longer sharply de- 
fined but is indistinctly delineated; in addition, the 
level of the overlap is near the upper rim of the 
glenoid. None of the changes seen on the antero- 
posterior roentgenogram is pathognomonic since 
most can be reproduced by holding the arm across 
the chest or supporting the elbow in a sling. 

Therefore, it is the axillary roentgenogram that 
establishes the definitive diagnosis and it should 
always be obtained in the presence of puzzling 
clinical findings or 1f suggestive signs are noted on the 
anteroposterior roentgenogram. It would seem to be 
the only method of differentiating the posterior sub- 
glenoid deformity from dislocations which occurred 
by the anterior or inferior route. An appreciation of 
the mechanism and course 1s important to successful 
correction. Roentgenograms in the axillary projec- 
tion are best obtained if the “mid-glenoid line" is 
constructed by bisecting the glenoid fossa in the 
corona] plane. Áfter central subglenoid dislocation, 
the humeral head is bisected by this line and the rela- 
tionship of the humeral head to this line will indicate 
anterior or posterior position. 

The author discusses the treatment of the injury 
emphasizing that prompt recognition and reduction 
of acute dislocations are essential because prognosis 
deteriorates with delay. The case histories of 10 pa. 
tients are presented and constitute an appreciable 
addition to the rather scanty clinical data on this 
condition. The majority of the patients in this series 
suffered recurrent episodes of dislocation and the 
anatomic abnormalities responsible for recurrence are 
discussed. They consist of detachment or relaxa. 
tion of the posterior part of the capsule, detachment 
or erosion of ‘the posterior labrum, a grooved defect 
in the anterior of the humeral! head caused by contact 
with the hard glenoid rim at the time of the initial 
injury which eliminates the normal anterior pro- 
tuberance and allows the head to slide more easily 
over the labrum. In addition, a congenital defect of 
the glenoid fossa may exist. To these abnormalities, 
a fifth pathologic condition is added: congenital 
laxity of the shoulder joint. This may be familial and 
is sometimes seen in association with other abnormal- 
ities in Ehlers-Danlos syndrome and Marfan’s syn- 
drome. Since these are rare, it might be well to in- 
vestigate cases of recurrent dislocation for evidence 


of possible ‘fibrous tissue disease. — Jack Reynolds, 


M.D. 
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MacDona_p, F. R. Intra-articular fractures in 
recurrent dislocation of the shoulder. 7. 
Canad. A. Radiologists, Mar., 1962, 15, 1-8. 
(From: Royal Victoria Hospital, Montreal, 
Quebec, Canada.) 


Intra-articular fracture of the head of Um humerus 
ig a common occurrence in recurrent dislocation of 
the shoulder. The fracture is of the compression type 
and is found about the posterolateral notch on the 
head of the humerus. It is caused by pressure from 
the glenoid rim on the head of the humerus in the 
final locked position of the dislocation. Healing 
occurs with the formation of fibrocartilage covering 
this area and leaves a notch or groove in the head of 
the humerus. 

Intra-articular fracture is seldom recognized since 
routine roentgenography of the shoulder very often 
does not demonstrate the groove or fracture. Surgical 
repair is commonly made through an anterior ap- 
proach and the groove being posterolateral is often — 
overlooked. 

The floor of the defect usually appears as a denser 
layer of bone substance on the posterolateral portion 
of the head where the articulating portion joins the 
greater tuberosity. The defect runs in the longitu- 
dinal axis from the pole of the head down to the 
anatomic neck. 

The author reviewed the case histories of 55 pa- 
tients with recurrent dislocation of the shoulder. The 
defect can be visualized in 100 per cent of patients 
with recurrent anterior dislocation if special roent- 
genographic techniques are used. Five different 
roentgenographic projections are necessary to visual- 
ize the defect. These are described in the article with 
illustrations of these positions and the subsequent 
roentgenograms obtained. The clinical significance of 
this fracture is unknown. ` 

The original article should be read by those not 
familiar with this condition.—Frank 7. Rigos, M.D. 


Wirrsz, L. L. (Long Beach, Calif.) The etiology 
of spondylolisthesis. F. Bone & Joint Surg., 


Apr., 1962, 4441, 539-560. 


After an extensive review of the facts and theories 
concerning the nature of spondylolisthesis, particu- 
larly that form of the disorder associated with a de- 
fect at the pars interarticularis, the author discusses 
his concept of the etiology. It is proposed that there 
are two causative factors: (1) an héreditary dyspla- 
sia in the cartilaginous model of the arch of the 
afflicted vertebra; and (2) strain on the pars inter- 
articularis in the lower lumbar spine due to the erect 
stance and lumbar lordosis peculiar to man. 

In developing this thesis the topic is discussed in 
depth and certain facets are emphasized. The heredi- 
tary nature of the disorder has been suspected and 
the author's studies offer confirmatory evidence. The 
families: of 36 patients were examined roentgeno- 
graphically. Of the 101 individuals so studied, 26 
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were afflicted. The mechanism of inheritance is not 
clear, but may be the result of a single recessive gene 
with incomplete penetrance. 

The site of the lesion was examined as a a pathologic 
specimen 1n 15 cases and the author's findings were in 
general accord with those of others. The pathologic 
anatomy varied with the size of-the defect. A wide 
gap was bridged with fibrous tissue resembling 
normal ligaments. When the bone ends were close, 
they appeared smooth and blunt, and, occasionally, 
hyaline cartilage marked the margins. In others, the 
bone ends tapered so that the pars interarticularis 
was attenuated and the bone ends sharply pointed. 
In some, fibrocartilage proliferated at the site of the 
hiatus to the degree that it appeared to press on ad- 
iacent nerve roots. 

It was shown that the osseous tissue about the de- 
fect is vital and metabolically normal by determin- 
ing, with ultraviolet microscope that the uptake of 
tetracycline at the line of defect was the same as that 
in the cortex in the spinous process in a surgical 
specimen. 

It has been proposed by some that in the presence 
of spondylolysis the occurrence and degree of slipping 
are controlled by the shape of the centrum of the in- 
volved segment, since in patients with spondylolis- 
. thesis the shape of the centrum is often markedly 
trapezoid and being wedge shaped; might more 
easily slip forward with weight bearing. Others have 
noted that, with severe spondylolisthesis, the sacral 
plateau is not flat, but dome shaped, and thus un- 
stable. 

The author feels that these abnormalities of ee 
and other associated disorders such as increased 
lumbar lordosis are secondary signs and are, in a 


sense, the result and not the canse of the slipping.’ 


Earlier data in this regard are derived from observa- 
tions in the adult.spine, but the lesion has its origin 
in childhood and measurements obtained at that age, 
when the initial lesion appears, show no abnormality 
in the shape of the.elements about the lumbosacral 
region. Once slipping has begun, involuntary pelvic 
flexion occurs and with the altered posture and 


weight bearing changes are produced in the shape of ` 


the regional bony elements. After spondylolisthesis 
is clearly underway, the discovery of an associated 
severe wedging of the centrum and a perpendieular 
sacrum with a dome shaped top is of some prognostic 
value in the child under ten. These signs suggest that 
the ultimate displacement will be very marked. The 
cause and course of displacement “seem predes. 
tined" and, as yet, unknown. 

Many theories of etiology have been advanced bit 
most have, in whole or part, been discarded. Careful 
dissection of fetuses and stillborns has failed to 
produce evidence of a developmental abnormality in 
the form of separate ossification centers in the pars 
interarticularis or of a defect due to birth fracture. 
The absence of the disorder at birth and its increased 
incidence up to adulthood suggest that it is an ordi- 
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nary fracture which for some reason, fails to heal. 
This seems unlikely when it is noted that proven frac- 
tures of the area show the normal reparative process. 
It has been proposed that the pars interarticularis 
may be “pinched” between the facets of the elements 
above and below. This appearance 18 sometimes 
simulated in roentgenograms of the abnormal adult 
spine, but roentgenograms in childhood, at the time 
of onset, show a.normal spécial relationship and thus 
no impihgement. 

In supporting the hypothesis that spondylolisthe- 
8is is the result of localized dysplasia and stress, some 
of the peculiarities of the disease are reviewed: the 
defect occurs only in man who, alone, has a true up- 
right stance and lumbar lordosis. It 1s not present at 
birth. Slipping, if it occurs, is seen before 20. The 
bone adjacent to the defect is normal and shows no 
evidence of aseptic necrosis or cystic change. The in- 
cidence of the defect in America is about § per cent. 
It is more than twice as common in the male. In pa- 
tients with the disease there is an increased incidence 
of spina bifida and idiopathic scoliosis. Although the 
disease is familial, the segment involved varies and 
may be multiple; the site subjected to the greatest 
stress or with the greatest dysplasia. develops a 


defect. The exact nature of the dysplasia is not. clear 


but is thought to be-related to a localized imbalance 
between the processes.of resorption and bone produc- 
tion; an aberration in the dynamics of bone repair 
which in the normal proceeds to restoration but in 
the afflicted produces dissolution.—Fack Reynolds, 





. M.D 


LINDSTRÖM, ANDERS. Tomography as an aid in 
evaluating the results of surgery in epi- 
physiolysis. Acta orthop. scandinav., 1961, 37, 
316-319. (From: The Orthopaedic Depart- 
ment, University of Gothenburg, Sweden.) 
This article demonstrates how tomography can be 


very helpful in establishing the relationship of the 
fixation device to the epiphyseal line following open 


- treatment of epiphysiolysis. This is particularly true 


if routine studies cannot be made. 

Itis also of value in checking the degree of ossifica- 
tion of the epiphyseal line as healing progresses.— 
George L. Sackett, Fr., M.D. 


BLOOD AND LYMPH SYSTEM 


Scatuirr, James H., SIMARAK, SANAN, CUTLER, 
Leonarp, and Larsen, Parry B. Angiog- 
raphy of the celiac axis: experimental eval- 

. uation of methods. Radiology, Feb., 1962, 78, 
215—226. (Address:: 789 Howard Avenue, 
New Haven 4, Conn.) 

As the scope of radiologic diagnosis expands, the 
routinely successful visualization of the celiac axis 


and its branches would appear to be a highly desir- 
able goal. Odman has emphasized the clinical impor- 
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tance of this structure by selective catheterization 
of the artery in an extensive series of patients. His 
studies not only contributed toward more precise 
localization of pancreatic tumors but also allowed 
evaluation of the local extent of gastric carcinoma 
and the detection of hepatic metastases. In many in- 
stances a portogram was produced as the contrast 
material returned from the spleen. 

Therefore, a comprehensive study was initiated to 
compare various angiographic procedures with selec- 
tive arterial catheterization. Particular attention was 
directed toward safety, simplicity, and the produc- 
tion of a maximum amount of information regarding 
not only the configuration of the major branches of 
the celiac axis, but also the parenchymal circulation 
of the pancreas, liver, and stomach. Thirty mongrel 
dogs were studied using image intensification and 
cine roentgenography, serial filming, and rotary lam- 
inagrams. All injections were by automatic pressure 
apparatus. 

The results of this study represent a well-docu- 
mented experimental program which has concisely 
evaluated current or proposed angiographic proce- 
dures. These include the selective catheterization of 
the celiac axis, retrograde aortography with the 
catheter tip at the level of the celiac axis, retrograde 
injection. during the Valsalva maneuver, EKG- 
phased injections, balloon occlusion of the aorta 
with aortography, preliminary use of drugs with 
aortography, intravenous aortography, and angio- 
laminagraphy. The best results were obtained by 
selective catheterization which allowed good demon- 
stration of the celiac axis and its branches as well as 
a capillary blush of the spleen and liver. Continued 
filming showed filing of the splenic and portal 
veins. Retrograde aortography, with the catheter 
tip at the level of the celiac axis, produced good 
filling of the artery and its branches but a capil- 
lary phase and a portal venous return could not be 
seen. The other methods were noted to be inferior. 

The authors conclude that selective catheteriza- 


ton remains the method of choice at present for . 


thorough visualization of the celiac axis. Retrograde 
aortic injection at the level of the origin of the celiac 
artery may be used as a simple and satisfactory alter- 
native for opacification of major branches of the ce- 
liac axis. The use of laminagraphy with celiac artery 
injections of contrast material gives promise of better 
angiographic definition of the pancreas and gastric 
wall but this is dependent on future refinement of 
laminagraphic methods and equipment.—£. B. 
Best, M.D. 


MackEeNzig K. G. F., Presron, C. D, 
STEWART, W., and Hacarrag, J. H. Thorotrast 
retention following angiography: case with 
post-mortem studies. C/im. Radiol, Apr., 
1962, 73, 157—162. (From: The Departments 
of Surgery, Radiodiagnosis and Pathology, 
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The General Hospital, Shotley Bridge Co., 
Durham, and the Physics Laboratory, De- 
partment of Radiotherapy, Royal Victoria 
Infirmary, Newcastle upon Tyne, England.) 


Although the radioactivity of thorium was well 
known, it was introduced as a contrast medium in 
the form of a colloidal suspension of thorium dioxide 
in 1928. The dangers associated with its use are now 
recognized, but the late consequences of its retention 
by the reticulo-endothelial system may appear many 
years later. 

The authors report the case of a man who died 19 
years after bilateral femoral arteriography with 
thorotrast. Roentgenograms revealed opacities in the 
liver and spleen, originally interpreted as "extensive 
calcification.” At autopsy, chemical examination of 
liver tissue revealed 200 mg. of thorium per £o gm. 
of formalin-treated liver. Histologic sections of liver, 
spleen, pancreas and lymph nodes along the pan- 
creatic chain showed necrosis of cells, dense over- 
growth of fibrous tissue, variable calcium deposition 
in relation to the thorium deposits and variable 
thorotrast deposits particularly in the lymph nodes. 

The carcinogenic potentiality of thorotrast was dis- 
cussed by Stewart Einhorn and Illick in 1932, and a 
recommendation that its use be discontinued was 
made by these authors and by the American Council 
of Pharmacy and Chemistry. Several case reports of 
neoplasm following the use of thorotrast have been 
given by various acthors. However, fibrosis set up in 
the reticulo-endothelial cells of the liver, spleen and 
adjacent lymph nodes appears to be of even greater 
concern because or the frequency of involvement. 
The progressive cellular damage and reactionary 
fibrosis produced can, over a long period of years, 
result in the fatal disorganization of vital abdominal 
organs.— Samuel G. Henderson, M.D. 
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ParrERSON, J. H., and Warxins, W. L. 
Leprechaunism in a male infant. 7. Pediat., 
May, 1962, 60, 730-739. (From: Henrietta 
Egleston Hospital for Children, Atlanta, Ga.) 


The fifth reported case of this syndrome, the first 
in a male, is presented. The syndrome is a manifesta- 
tion of a diffuse disturbance of tissues of mesenchymal 
derivation. 

The characteristic features are: anorexia, mental 
retardation, abnormal facies and ears, breast hyper- 
trophy, masculinization of external genitalia, gon- 
adal hypertrophy, normal androgen excretion, severe 
malnutrition, muscle wasting, retarded bone age and 
early death. This patient also demonstrated hirsut- 
ism, large nose, dark skin and large hands and feet. 
The cardiovascular and gastrointestinal systems and 
urinary tracts were normal. No family hator of 
similar abnormalities was elicited. 

The long bone surveys, not described with previous 
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cases, revealed a diffuse, generalized, progressive 
rarefaction of the entire skeleton. There was marked 
irregularity of the metaphyses and epiphyses. The 
bone age was retarded. All the changes progressed 
over the 9 month period of observation. The dental 
development was normal at 6 months. 

The endocrine studies were normal other than de- 
creased compensatory response to hypoglycemia. 
Low serum and connective tissue phosphate activity 
was present but a diagnosis of hypophosphatasia was 
not considered valid.—Barry Gerald, M.D. 


Bucuet, R., and Lesiane, J. (Paris, France.) 
Maladie polykystique du foie et des reins: 
À propos de deux cas; aspect radiologique du 
probléme. (Polycystic disease of the liver 
and kidneys: contribution of two case re- 
ports; radiologic aspect of the problem.) 7. 
de radiol., d'électrol. et de méd. nucléaire, 
Jan.-Feb., 1962, 47, 12-20. 


Among cystic visceral dystrophies polycystic dis- 
ease of the liver is rare as evidenced by the limited 
number of cases reported in the literature. The cysts 
develop from or at the expense of the normal or newly 
formed biliary ducts. True hepatic cells are not in- 
volved. From the anátomic point of view one may 
distinguish between polycystic disease of the liver, 
solitary cysts of nonparasitic origin and congenital 
hepatic fibrosis. The condition is four times more 
prevalent in female than male subjects. 

Clinically, there is a very large, usually silent liver 
which constitutes the basic sign or symptom of the 
disease. The enlargement is painless and nodular. 
There is no accompanying ascites or jaundice. Blood 
chemistry studies are normal. Occasionally, there 
may be associated pain in the right upper quadrant, 
symptoms of compression of the liver hilus, rupture 
or torsion. 

Rare as polycystic disease of the liver is, the associ- 
ation of polycystic disease of the liver and of the kid- 
ney 1s not infrequent. Reported incidences vary 
between 40 and 60 per cent. Those patients who have 
concomitant polycystic renal disease usually die 
between the ages of 40 and 5o, due to renal insuffi- 
ciency. Furthermore, the discovery of polycystic 
disease of the kidney should lead to the diagnosis of 
the same condition in the liver when concomitant 
hepatomegaly is present. 

The roentgen studies include: plain film of the 
abdomen, which reveals enlargement of the liver; 
contrast studies of the biliary tract by means of oral 
and/or intravenous cholecystocholangiography for 
demonstration of compression and displacement of 
the gallbladder and major bile ducts; liver scanning 
following the use of radioactive gold or rose bengal to 
show multiple defects indicating the size and location 
of the cysts. Subhepatic phlebography may give 
additional information. 

Studies of the urinary tract by intravenous urog- 
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raphy will reveal changes due to multiple cysts of 
the kidneys when present. 

In the case of portal hypertension esophageal 
studies disclose the presence of varices. After suc- 
cessful surgery with clearing of the portal hyperten- 
sion the varices disappear—Wilham H. Shehadi, 
M.D. 


RADIATION THERAPY 


FEDER, Bernarp H., and SMITH, JoHN L. 
Roentgen therapy in chronicspinal arachnoid- 
itis. Radiology, Feb., 1962, 78, 192-198. 
(From: Long Beach VA Hospital, Long 
Beach, Calif.) 


The authors call attention to the possible benefi- 
cial effects of roentgen therapy in chronic arachnoid- 
itis and report the results in a series of 17 treated 
cases. Most of the cases were diagnosed either by 
myelography or at laminectomy, and none were 
considered amenable to surgery. 

Chronic arachnoiditis may be localized or dissemi- 
nated but usually is confined either to the brain or 
the cord. The primary finding in arachnoiditis is a 
diffuse, pearly white thickening of the leptomeninges. 
The spinal roots may be compressed and show defi- 
nite demyelinization, destruction of nerve fibers and 
even replacement of nerve fibers by fibrous tissue. 
The cord is rarely involved. Microscopically there is 
a diffuse but patchy thickening of the leptomenin- 
ges. 
Usually there is a history of back trauma, followed 
by an asymptomatic period of months or years. The 
presenting symptom is a burning type of pain occur- 
ring over one or more spinal segments and influenced 
by motion, cough, etc. Hyperesthesia or paresthesia 
in the distributions of the involved segments is 
common. When present, typical myelographic find- 
ings are of great aid in diagnosis. Arachnoid block 
without xanthochromia or increased spinal protein is 
suggestive of the condition. A diagnosis is often im- 
possible without laminectomy. 

Surgical approach by laminectomy is the procedure 
of choice in almost all cases of spinal arachnoiditis. 


‘If localized arachnoiditis is found, surgical lysis of 


constricting lesions will often give immediate and 
dramatic relief. If disseminated arachnoiditis is 
found, the chances of surgical success are meager, 
and roentgen therapy should be considered. 

The authors irradiated the area of cord involve- 
ment with relatively small doses through generous 
posterior ports, repeating the course of treatment 
as indicated. Generally, 1 to 3 courses of treatment 
were given at intervals of 3 months to 3 years. A 
course consisted of 600 to 800 r (air) delivered in in- 
crements of 100 to 200 r (air) daily, the ports being 
treated in rotation. The port size varied from 8X 10 
cm. to 10X20 cm. The physical factors were 250 
kv., 0.5 mm. Cu filtration, 1.7 mm. Cu half-value 
layer, £o cm. target skin distance. After completion 
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of the initial course of treatment the patient was re- 
evaluated. If there was no improvement or if pro- 
gression of disease had occurred, the treatment course 
was repeated within an interval of not less than 5 
months. 

No serious complications were observed in the 1 to 
7 year period following therapy. Four patients mani- 
fested excellent clinical response following treatment, 
with return of motor and sensory function; 4 patients 
improved to a limited degree with only partial con- 
trol of symptoms; in 5 there was an apparent arrest 
of the disease that had been progressing prior to 
therapy; the remaining 4 patients showed no response 
and no arrest of progression. 

The response is attributed to the inhibitory action 
of small doses of irradiation on connective tissue pro- 
liferation. 

It is concluded that radiation therapy is justified 
in chronic adhesive spinal arachnoiditis not amenable 
to surgical alleviation —4. W. Sommer, M.D. 


Facar, Q., and VALPREDA, G. Manifestazioni 
bronchopolmonari acute in corso di trat- 
tamenti radioterapici con particolare rigu- 
ardo alla telecobaltoterapia. (Acute broncho- 
pulmonary manifestations during radiother- 
apy, with particular consideration of tele- 
cobalt therapy.) Radiol med., Jan., 1962, 46, 
37-51. (From: Istituto di Radiologia dell 
"Università di Genova, Genova, Italy.) 


The authors note the greater incidence of acute 
pulmonary lesions following traditional roentgen 
therapy with fixed beam when compared with tele- 
cobalt therapy. 

The percentage of acute bronchopulmonary com- 
plications during the course of telecobalt therapy in 
I45 cases studied was 3.45 per cent. It compares 
more than favorably with the 22 per cent quoted by 
other authors, as occurring during orthovoltage 
therapy. 

This series of cases includes, principally, treatment 
of neoplastic lesions of the esophagus, of the breast, 
and of the lungs.— Anthony A. Blasi, M.D. 


NzLsoN, D. H. Spontaneous regression of 
cancer. Clin. Radiol., Apr., 1962, 23, 138—140. 
(From: X-ray Department, Royal Victoria 
Hospital, Folkestone, Kent, in conjunction 
with the South Metropolitan Cancer Regis- 
try.) 

In this article § case reports are given, each de- 
scribing spontaneous regression of a neoplasm. 
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The criteria for inclusion under this category are 
(a) histologic proof with independent confirmation 
by three experienced pathologists, (b) no treatment 
or palliation only, and (c) survival for more than 5 
years with no clinical signs of activity, or no trace of 
the original disease on subsequent surgery or post- 
mortem examination. 

The author states that cancer may regress in five 
ways: (1) Spontaneous disappearance of tumors, pri- 
mary or secondary; (2) disappearance of secondary 
lesions after removal of the primary growth; (3) 
temporary regression of primary or secondary lesions, 
and later re-activation; (4) regression of some 
secondary lesions and continued growth, of other 
lesions in the same patient, with or without treat- 
ment of the primary tumor; and (5) long interval of 
IO years or more after removal of the primary lesion 
before evidence of metastases becomes apparent. 

These various possibilities suggest that cancer can 
bea reversible condition under special circumstances, 
with hormone dependency as one likely factor.— 
Samuel G. Henderson, M.D. 


RADIOISOTOPES 


Dawson, Joun W., and Durrin, Joun D. 
Radioiodine studies in euthyroid subject 
following cessation of propylthiouracil ad- 
ministration. Canad. M.A.F., Apr., 1962, 86, 
698—699. (From: The Departments of Medi- 
cine and Laboratories, Colonel Belcher Hos- 
pital, D. V. A., Calgary, Alberta, Canada.) 


The authors report their findings in 14 cases of 
euthyroid subjects treated with propylthiouracil in 
evaluation of the rebound phenomenon. 

They selected male patients over 45 who had been 
in the hospital one year; thus, medications and previ- 
ous studies were known. Each patient was examined 
and determined to be euthyroid with no significant 
debilitating disease. After study with 40 uc of I?! 
similar determinations were made on those taken for 
baseline. 

Their results showed no change in 8 cases; a mild 
upward trend in 4; and 2 cases exhibited significant 
increase in both the uptake and conversion ratio 
levels. However, all values were considered within 
normal limits. 

In the authors’ opinion, it would appear that in the 
euthyroid person, in contradistinction to the hyper- 
thyroid, a rebound phenomenon following the with- 
drawal of propylthiouracil is likely to be, at most, 
transitory and short-lived.—George 4. Kling, M.D. 
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The information the radiologist supplies 
the surgeon depends, in part, on the data the 


radiographs reveal. 


Radiologists trust KODAK BLUE BRAND and 
ROYAL BLUE Films to record this data clearly, 


reliably, sheet after sheet. 


It's part of our job to live up to this 
trust... the other part is to find ways, through 
continuous research, to make these products 


still more valuable, sheet after sheet. 
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Reproduced from radiographs made on 


KODAK Medical X-ray Film 
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A—SPEED Developing Tank, Develop 2 minutes; fix 2 minutes; wash 2 
minutes at 68° F. 


B—SPEED Dryer, Model SO, Drying time 4 to 6 minutes depending on the 


condition also size and number of films. 
C—LOADING BENCH, Linoleum covered top; Film Loading Bin. 
D—CASSETTE TRANSFER CABINET to be mounted in wall as desired. 
E—TRASH DISPOSAL RECEPTACLE 
F—SPACE FOR MAZE ENTRANCE 





BUCK X-OGRAPH COMPANY ST. LOUIS 36, MO. 
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G-E glass-fiber tanks 


They’re impervious; tough as modern boat hulls — inert, 
noncorrodible, nonrusting! The pearl-like surfaces of 
G-E glass-fiber film processing tanks wipe clean with just 
a damp sponge. And all models combine exceptional 
strength, lightness, long-lasting beauty — with a "finish" 
that literally goes clear through. 


Choose from a wide range of models for dark-rooms large 
and small. 30 and 48-inch sizes; one, two and three com- 
partment styles*; regular and pass-hood alternatives. 


Also, save on installation! Preplanned low-cost ‘‘pack- 
age plumbing" is available for every tank . . . polyvinyl 
pipe, plus the other needed fittings and controls. Hookups 


come clean fast! 


are simplified down to just one connection for drain... 
one each, for hot and cold water. And flexible PVC pipe 
permits installing the tank quickly and easily, with 


plenty of room to “swing a wrench.” (Servicing is easier 
thanks to the same feature.) 


See your General Electric x-ray representative now for 
complete information on the many alternatives. 


*Multiple compartment styles in 48" sizes only. 
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we proudly announce 

publication of the 

new 3rd edition o f 

Ackerman—del Re gato 
CANCER- 


Diagnosis, Treatment, and Prognosis 


One of the most significant volumes that has 
been published in the past few years, this 
book reflects the very latest, authoritative 
knowledge on cancer as interpreted by two 
of the world's leading authorities on the sub- 
ject, Lauren V. Ackerman, M.D., and Juan 
A. del Regato, M.D. This book is essential 
reading for every well-informed radiologist, 
pathologist, and surgeon. It contains all the 
essential knowledge on all of the common 
cancers, their diagnosis, treatment and prog- 
nosis. 


The first revision of this book in 8 years, 
this new edition gives a penetrating pres- 
entation of the many new clinical syndromes 
that have been reported in recent years as 
being associated with cancer. It discusses 
modern trends in surgery and radiotherapy 
of cancer and new trials of hormone therapy 
and chemotherapy. The chapter on "Radio- 
therapy of Cancer" has been completely re- 
written and all chapters have been reviewed 
and brought up-to-date. 


This book is so complete, so comprehensive 
in its coverage, that it is a virtual one- 
volume library on every aspect of cancer and 
it should remain current for many years. 


By LAUREN V. ACKERMAN, M.D. and JUAN A. 
del REGATO, M.D. Published August, 1962. 3rd 
edition, 1296 pages, 634” x 934”, with 779 text 
illustrations and 4 color reproductions. Price, $29.50. 


THE C. V. MOSBY COMPANY 


3207 Washington Boulevard 


Publishers 


St. Louis 3, Mo. 
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Jones, Univ. of Illinois. Sept. ’61, 
144 pp., 96 il., $6.50 
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Sept. '62, 168 pp., $5.75 
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by Nils Nordstrom, Jr., Bingham- 

ton, N.Y. June '62, 128 pp., $5.00 
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Advances in Cardiology (Vol. 1-3, 1956-1963) 
Edited by R. HEGGLIN (St. Gallen) 


Advances in Obstetrics and Gynaecology (Vol. 1-14, 1950-1962 ) 


Edited by A. REIST (Zürich) 


Advances in Ophthalmology (Vol. 1-12, 1952-1962) 
Edited by E. B. STREIFF (Lausanne) 


Advances in Oto-Rhino-Laryngology (Vol. 1-10, 1953-1961 ) 
Edited by L. RÜEDI (Zürich) 


Advances in Psychosomatic Medicine (Vol. 1-2, 1959-1962) 





Edited by F. DEUTSCH (Cambridge, Mass.), A. JORES (Hamburg) and B. STOKVIS 


(Leyden) 


Advances in Tuberculosis Research (Vol. 1-12, 1948-1963) 


Edited by H. BIRKHÄUSER (Basel), H. BLOCH (Basel) and G. CANETTI (Paris) 


Antibiotica et Chemotherapia (Vol. 1-10, 1954-1962) 
Edited by O. GSELL (Basel) 


Current Problems in Dermatology (Vol. 1, 1959) 


Edited by R. SCHUPPLI (Basel) 


Current Problems in Phoniatrics and Logopedics (Vol. 1-2, 1960-1961 ) 


Edited by FELIX TROJAN (Wien) 


Modern Problems of Nutrition (Vol. 1-2, 1960-1962 ) 
Edited by J. C. SOMOGYI (Rüschlikon ZH) 


Modern Problems in Ophthalmology (Vol. 1-2, 1957-1962) 
Edited by E. B. STREIFF (Lausanne) 


Modern Problems in Pediatrics (Vol. 1-7, 1954-1962) 
Edited by A. HOTTINGER and H. BERGER (Basel) 


Progress in Allergy (Vol. 1-6, 1939-1962) 
Edited by P. KALLOS (Helsingborg) and B. H. WAKSMAN (Boston, Mass.) 


Progress in Experimental Tumor Research (Vol. 1-3, 1960-1963) 


Edited by FREDDY HOMBURGER (Cambridge, Mass.) 


Progress in Medical Virology (Vol. 1-4, 1958-1962) 
Edited by E. BERGER (Basel) and J. L. MELNICK (Houston, Texas) 


Progress in Surgery (Vol. 1-3, 1961-1963) 


Edited by M. ALLGOWER (Chur) 


Reconstruction Surgery and Traumatology (Vol. 1-7, 1953-1963) 
Edited by MAX LANGE (München) 


Synthetic Methods of Organic Chemistry (Vol. 1-16, 1948-1962) 
Edited by WILLIAM THEILHEIMER (Nutley, N.J.) 


Topical Problems of Psychotherapy (Vol. 1-3, 1960) 
Edited by B. STOKVIS (Leyden) 
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YOU CAN ACQUIRE VALUABLE BACK VOLUMES 
AND SINGLE ISSUES OF THE PUBLICATIONS OF 


The American Roentgen Ray Society 


A limited quantity of the issues available are listed below. Orders are subject to the exhaustion of 
available stock. This offer is subject to withdrawal without notice. NOTE: For your convenience, the 
same price—$1.50 per copy—applies to all issues—no quantity discount. 


Order BACK ISSUES of the Journal from: 
CHARLES C THOMAS * PUBLISHER 301-327 East Lawrence Avenue SPRINGFIELD * ILLINOIS 





American Quarterly of Roentgenology: 1906-1913 


Vol. 2, No. 1, Dec. 1909 Vol. 3, No. 4, March 1912 

Vol. 2, No. 2, March 1910 Vol. 4, No. 3, Feb. 1913 

Vol. 3, No. 2, July 1911 Vol. 5, No. 1, Sept. 1913 

Vol. 3, No. 3, Dec. 1911 

————————————————————————————————————————— 

| The American Journal of Roentgenology: 1914-1922 

Vol. 2, Nos. 11-12 (1915) one issue Vol. 6, Nos. 1, 2, 3, 4, 5, 6, 7, 8, 10, 12 (1919) 

Vol. 3, Nos. 5, 6, 7, 8 (1916) Vol. 7, Nos. 1, 2, 3, 5, 6, 7, 8, 9, 12 (1920) 

Vol. 4, Nos. 5, 9, 11, 12, (1917) Vol. 8, Nos. 4, 5, 6, 7, 8, 10, 11, 12 (1921) 

Vol. 5, Nos. 2, 3, 4, 6, 7, 8, 11, 12 (1918) Vol. 9, Nos. 1-12 Inclusive (1922) 

re eee 
The American Journal of Roentgenology and Radium Therapy: 1923-1929 

Vol. 10, Nos. 5, 6, 7, 8, 9, 10, 11, 12 (1923) Vol. 16, Nos. 1-6 Inclusive (July-Dec. 1926) 

Vol. 11, Nos. 1-6 Inclusive (Jan.-June 1924 Vol. 18, Nos. 5, 6 (1927) 

Vol. 12, Nos. 1-6 Inclusive (July-Dec. 1924) Vol. 19, Nos. 3, 4, 6 (1928) 

Vol. 13, Nos. 2, 3, 5. 6 (1925) Vol. 20, Nos. 3, 4, 5, 6 (1928) 

Vol. 14, Nos. 1-6 Inclusive (July-Dec. 1925) Vol. 21, Nos. 5, 6 (1929) 

Vol. 15, Nos. 1-6 Inclusive (Jan.-June 1926) Vol. 22, Nos. 1-6 Inclusive (July-Dec. 1929) 

EEE ees 
The American Journal of Roentgenology and Radium Therapy: 1930-1951 

Vol. 23, Nos. 1-6 Inclusive (Jan.-June 1930) Vol. 59, Nos. 2, 3, 4, 5, 6 (1948) 

Vol. 24, Nos. 1-6 Inclusive (July-Dec. 1930) Vol. 60, Nos. 1-6 Inclusive (July-Dec. 1948) 

Vol. 25, Nos. 1-6 Inclusive (Jan.-June 1931) Vol. 62, Nos. 2, 4 (1949) 

Vol. 26, Nos. 1-6 Inclusive (July-Dec. 1931) Vol. 63, No. 1 (1950) 

Vol. 27, Nos. 1-6 Inclusive (Jan.-June 1932) Vol. 64, Nos. 1-6 Inclusive (Tuly-Dec. 1950) 

Vol. 28, Nos. 1-6 Inclusive (July-Dec. 1932) Vol. 65, Nos. 1, 2, 4, 5, 6 (1951) 

Vol. 29, Nos. 1-6 Inclusive (Jan.-June 1933) Vol. 66, Nos. 1-6 Inclusive (July-Dec. 1951) 

Vol. 30, Nos. 1-6 Inclusive (July-Dec. 1933) ä 

Vol. 31, Nos. 1-6 Inclusive (Jan.-June 1934) The American Journal of Roentgenology, 

Vol. 32, Nos. 1-6 Inclusive (July-Dec. 1934) ° 

Vol. 33, Nos. 1-6 Inclusive (Jan.-June 1935) Radium Therapy and Nuclear 

Vol. 34, Nos. 1-6 Inclusive (July-Dec. 1935) Medicine: 1952-1961 

Vol. 35, Nos. 1-6 Inclusive (Jan.-June 1936) 

Vol. 36, Nos. 1-6 Inclusive (July-Dec. 1936) Vol. 67, Nos. 1, 3, 4, 5, 6 (1952) 

Vol. 37, Nos. 1-6 Inclusive (Jan.-June 1937) Vol. 68, Nos. 1-6 Inclusive (July-Dec. 1952) 

Vol. 38, Nos. 1. 3, 6 (1937) Vol. 69, Nos. 1, 2, 3. 4, 6 (1953) 

Vol. 39, Nos. 1-6 Inclusive (Jan.-June 1938) Vol. 70, Nos. 1-6 Inclusive (July-Dec. 1953) 

Vol. 40, Nos. 1-6 Inclusive (July-Dec. 1938) Vol. 71, Nos. 1-6 Inclusive (Jan.-June 1954) 

Vol. 41, Nos. 3, 4, 5, 6, (1939) Vol. 72, Nos. 1-6 Inclusive (July-Dec. 1954) 

Vol. 42, Nos. 2, 3, 4, 5, 6 (Aug.-Dec. 1939) Vol. 73, Nos. 1-6 Inclusive (Jan.-June 1955) 

Vol. 43, Nos. 2, 3. 4, 5. 6 (1940) Vol. 74, Nos. 1-6 Inclusive (July-Dec. 1955) 

Vol. 44, Nos. 1-6 Inclusive (July-Dec. 1940) Vol. 75, Nos. 1-6 Inclusive (Jan.-June 1956) 

Vol. 45. No. 3 (1941) i Vol. 76, Nos. 1-6 Inclusive (July-Dec. 1956) 

Vol. 46. No. 6 (1941) Vol. 77, Nos. 1-6 Inclusive (Jan.-June 1957) 

Vol. 47, Nos. 1-6 Inclusive (Jan.-June 1942) Vol. 78, Nos. 1-6 Inclusive (July-Dec. 1957) 

Vol. 48, Nos. 1-6 Inclusive (July-Dec. 1942) Vol. 79, Nos. 1-6 Inclusive (Jan.-Tune 1958) 

Vol. 49, Nos. 2, 3, 4 (1943) Vol. 80, Nos. 1-6 Inclusive (July-Dec. 1958) 

Vol. 51, Nos. 4. 5 (1944) Vol. 81, Nos. 1-6 Inclusive (Jan.-June 1959) 

Vol. 52, No. 2 (1944) l Vol. 82, Nos. 1-6 Inclusive (July-Dec. 1959) 

Vol. 54, Nos. 2, 3, 4. 5, 6 (1945) Vol. 83, Nos. 1-6 Inclusive (Jan.-June 1960) 

Vol. 55, Nos. 5, 6 (1946) Vol. 84, Nos. 1-6 Inclusive (July-Dec. 1960) 

Vol. 56, Nos. 1-6 Inclusive (July-Dec. 1946) Vol. 85, Nos. 1-6 Inclusive (Jan.-June 1961) 

Vol. 57, Nos. 3, 4, 5, 6 (1947) Vol. 86, Nos. 1-6 Inclusive (July-Dec. 1961) 

Vol. 58, Nos. 1, 2, 4, 5, 6 (July-Dec. 1947) Vol. 87, Nos. 1-6 Inclusive (Jan.-June 1962) 


IN THE CARE AND TREATMENT OF ‘‘X-RAY DRY SKIN" 


balanced water-in-oil emulsion 


rehydrates phus; POLYSORB HYDRATE 


and restores normal skin lipids 


Use of Polysorb Hydrate can offset many of 
the minor and superficial effects of exposure 
of the human skin to irradiation. Applied 
immediately after exposure and followed by 
instructions for liberal and frequent applica- 
tion, Polysorb Hydrate helps rehydrate the 
keratin layer and entire stratum corneum... 
normalize water exchange . . . restore skin 
lipids . . . minimize skin irritation, redness, 
and roughness .. . prevent or lessen incidence 
of scaling subsequent to high dosage levels or 
repeated therapy. 

Polysorb Hydrate is bland, soothing, non- 
sensitizing, nonirritating. It contains nothing 
to induce sensitivity or allergic reactions. 
POLYSORB HYDRATE Hydro Dispersant Emollient con- 


sisting of sorbitan sesquioleate in special wax and pet- 
rolatum base. Supplied in 50 gm. tubes and 425 gm. jars. 


PACEA E. FOUGERA & COMPANY, INC. 
| Hicksville, Long Island, New York 


94 YEARS 5153 moet get buen o 
USED X-RAY FILM 


e We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 





e We remit in advance if desired, or promptly after receipt 
and tally of the value. 


e Write for prices today. We will send shipping labels, and 
direct your film to our nearest plant. 


DONALD McELROY, INC. 


53 W. Jackson Blvd., Chicago 4, Ill. 








xlvi 


INDEX TO ADVERTISERS 


Aerojet-Delít Corporation Vd eee a Tee EeePC Te ere eC Tere ee. 
General Aniline & Film Corporation (Ansco) ..........00c0cceeueecvceees XXIV, XXV 
PRT ME. wesceiiiondeiedetron a cicbiucdcdedduls E ER Edd bi Qo QUE AA dines xli 
Barnes-Hind Laboratories, Inc. ioo ddp pl iar ee REO CU ee rer T hd AT e ON 
Bell-Craig, Inc. Ep Sols oir pal AU EA AU UAR t E OC C aeo pU AP RUE Pu o ERA 
Buck X-Ograph Company .....isocesec sse rra yat er sra er vasa oc XV 


Du Pont, E. I. de Nemours Company (U.S.A.) ....... sese eee XVII, XVIII 


Eastman Kodak Company 4... cese ia reb ESAE dae XXXIII, XXXV, XXXVI 
Fougera, E. & Company, Inc. dotée naria OE CERE a ede So e t eee wien ades DELL, eae 
General Electric Company cse emo riu epi XXvlll, XXIX, XNXVill, XXXIX 
CHOP GOM Lone ani 4, 1a oov Oen de sut eda na Qaa Mat aane aot Tara de S LE LE XXVI 
ooie BT: Pic, “SOMA h E E AE Xill 
cC NEU eT E a a nie, Same 
Liebel-Plársheim Company a rer E Ea IRR pr lla La xlii 
Low A-Ray COrDOIGloN 245 cexumi xA ad Sad oe eaae rE a aa a TS 
Machlett Laboratories, Ine, The saicjsdaxcwussaaowmasian croi operan aA SEI 
McElroy, Donald, Inc. PITT P POTRETE T 
Micro X-Ray Recorder 242... tesa x ebria was aka. rera RAW EE diy 
POOR Gu Vu CPU aecestusceskpuixsdxaiiuxE eA e daa dini denn Saetei(lj xl 
Nuclear-Clucago Corporation zistqevia sce pprbsuxTertkertaz a rbgpzsxi Vill, 1x 
Ortho Pharmaceutical Corporation .............cccecceccccccccecccuceuceccecce, Vil 
Picker X-Ray Corporation .......................9econd cover, xlvii, Fourth cover 
PODEOURS. DEG oudeqiei chek bxadaq en EE E S acted acras artis cane. 1 
oL Bonitace General Hospital ..aaasass sx e rr EE NA V A OLI pida aia xlvii 
Schick X-Ray Company Pape poA SR ee qe fap i REPETI EGRE SR CER nur ME 
cimens-New NONE, TOG, Sedeesssqasut-tis perierat eda Su a Gus ps Ge 
OWED, B. R, ME BONS sos ososwraaadas Mhwidang sued wi hin Ge doe Cele-edoh ace ned oiemed ng V 
standard X-Ray Company as cuss ais ekwnaa sive wutidvens fecahse cee Seueseacdaccce. xx 
Thomas, Charles C, Publisher LOR LIRIAN Rok S dos EP RA Vasa Rep oe REL Al 
1o Dad Lerporadl 4122522 pr paa dd d eyh Wa kd a bak daas RM 
VackereArmstrongs, Limited sis 424de saver emn E uad oa eawaniadcadesaee XXX, X34 
Westinghouse Electric Cofporatian. 1.52 iecabeseva cre eras DD Gal bcvll XXXIV 
Winthrop Laborateffes. asc cine seevaiows nba raee eum pei va EEG rraul prz XX, xxiii 
WO A RAY PROGUUS. 1e dqukqag addc am Ux S ye PEDE DrwikicPihi Soe ais Third cover 


We try to present an accurate index. Occasionally this may not 
be possible because of a last-minute change or an omission. 





wide intensity range 


as low as 1 millirem for x-rays and as high 
as 1000 rem for gamma radiation 


wide energy range 


Reports x, beta, and gamma radiation 
separately. 


E "control" safeguard 
Separate control badge warns of 
accidental fogging. 

4 double-sure identification 


1 code printed on wrapper 
2 x-rayed on film 


NO 0) N O U1 


In reply to advertisers please mention 
that you saw their advertisement in THE 
AMERICAN JOURNAL OF ROENTGEN- 
OLOGY, RADIUM THERAPY AND NU- 


CLEAR MEDICINE. 


CHARLES C THOMAS PUBLISHER 
Springfield - Illinois 


"Applications are being accepted for two 
positions: 


ASSISTANT CHIEF RADIOLOGIST 
STAFF RADIOLOGIST 


700 bed General Hospital—is University af- 
filiated. Please outline certification and ex- 
perience (including knowledge in cardiac 
radiology, if any). Apply to: 


Rev. Sr. L. Gosselin, 

Superior and Administrator, 

St. Boniface General Hospital, 

St. Boniface, Manitoba, Canada." 


ways better at 
watching over you... 


Picker Gardray 
Radiation Badges 


no loading or unloading 
Wear badge as received, return it intact, 
prompt reporting 

Dependable. Easy-to-read, too. 
compact, lightweight 

See size above: less than 1 oz. 


attractive, unobtrusive 
Clips on firmly, won't catch clothing. 


durable [ker 


Secure snap-locks, won't come undone, 
won't break. 











ERI em 


| The Micro X-Ray re- ONLY 


corder will pay for it- Write for 


self in space and filing S$ 
cabinets saved, 1 295 














You can start enjoying this 
protection any time. Right 
now, if you wish, by calling 
any local Picker office (see 
your 'phone book) or write 
to Picker Gardray Service, 
Box 117, Burlington, Mass. 


MICRO X- RAY 
RECORDER 


MICROFILMS X-RAYS, CHARTS 
AND ALL 


AR 








Exclusive 
Advantages 


Two lens—give full 
15!/5 X 182” or I0" 
x 12” coverage with 
diagnostic detail 
and density for phy- 
sicians' reference. 
Lightens darkened 
. or overexposed films 
E a y by special panel 
QU. re switch. 1100 to 4400 
° X-Ray films per roll 
—saves you money. 
Uses 4 films—let's 
you use special films 
for economy. 


NN 
E 
^ —À 
NN 
A— 


Free Folder 


Ask about our Service Rental Plan. 


MICRO X-RAY RECORDER, INC. 


3755 W LAWRENCE AVENUE * CHICAGO 25, ILLINOIS 
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. Radelin's exclusive patented* Aluminized back coat absorbs high static 
potentials, minimizing static discharge. Protection is provided against 
screen-induced static artifacts that interfere with proper diagnosis and 
reduce departmental efficiency. 

Keep in mind Radelin's resistance to processing solutions, unmatched 
abrasion resistance, longer useful service life and lower cost. 

Before you replace another pair of screens—Consider Radelin. 


UNITED STATES RADIUM CORPORATION 


RADELIN DIVISION | Offices: Chicago, Illinois and North Hollywood, Calif. Subsidiaries: Radelin Ltd., 
MORRISTOWN, N. J. | Port Credit, Ont., Canada and U.S. Radium Corp. (Europe), Geneva, Switzerland. 


AJ *Patent No. 2,904,689 
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Telefluoroscopic examinations with conventional 
Radiographic-Fluoroscopic equipment at minimal price increase 


The new Westinghouse Greenbrier system enables you to 
conduct a complete fluoroscopic examination either at 
tableside or at the position of the telefluoroscopic control, 
While seated comfortably at the telefluoroscopic control, 
you are unencumbered by protective apron and gloves, 
yet completely safe from radiation. At the same time, your 
patient is more at ease in the fully-lighted room. 


These advantages also make the Greenbrier system an 
ideal teaching aid. Additional TV monitors make it possible 
for any number of viewers to observe and discuss the 
examination in complete safety and without disturbing 
the patient. 


Named after the private diagnostic Greenbrier Clinic in 
White Sulphur Springs, W. Va., where the first two units are 
now in use, the system consists of these components: 


»» +» An advanced radiographic-fluoroscopic table (the 
"Monterey") with a ''Nassau" front-loading spot film 
device; Panavision; a detachable amplifier-television 
system (Televex); and the telefluoroscopic control. 


At the control center, you have complete control of all 
motions of the Monterey table, the added feature of spot 
film work with the Nassau spot device, and the exclusive 
Panavision, that allows fluoroscopic 
tube angulation for oblique and three- 
dimensional viewing. 

For further information, contact: 
Westinghouse Electric Corporation, 
X-Ray Division, 2519 Wilkens Avenue, 
Baltimore 3, Maryland. 


You can be sure. . . if its Westi ngh 0 use 





NEW...FROM PROFEXRAY 


HIGHER CAPACITY 
and 
FASTER TIMING 


than any control ever 
before available with such 


SIMPLICITY 
OF OPERATION 


The Jupiter-950 permits versatility never be- 
fore available combined with simplicity of 
operation suited to easy use by technicians. 


FEATURZ 
These are actual, usable ratings of the gener- 
ator (including x-ray tubes): 


900 MA at 90 KV......... 1/30 second 
900 MA at 70 KV....ss ss 1/5 second 
6000 MA at 130 KV....sxs 1/30 second 
600 MA at 70 KV.aceccsk xo ws 1 second 
300 MA at 150 RY cee twee ces | second 
FEATURE 


Perfect, uniformly consistent angiographic 
studies are guaranteed by the high capacity 
plus a super-precision timer with a re-cycling 
rate up to 12 times per second. 


THE JUPITER-950 





FEATURE 

The 1/360 second timer, combined with the 
900 MA capacity, has obvious advantages in 
infant radiography. 


FEATURE 
Super-boost changeover (3/10 second) from 
fluoroscopy to 600 MA spot film. 


FEATURE 

A Profexray-designed Automatic Electronic 
Tube Load Computer continuously calculates 
in percentages the maximum permissible tube 
loads for each control setting. It indicates the 
result on an easy-to-read meter, and actually 
prevents tube overload. 


FEATURE 
Special low KV calibration provides for the 
new, improved mammography technic. 


FEATURE 

Even with all this versatility, the Jupiter-950 
also features built-in simplicity of operation. 
Controls are grouped according to procedure, 
focusing a technician's attention to only that 
portion of the panel pertinent to the pro- 
cedure at hand. Individual lighting of the 
various control groupings and even size of 
the knobs further contribute to this remark- 
able ease of operation. 


PROFEXRAY, Incorporated 


1401 North First Avenue 


Maywood, Iliinois 
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In 


Hysterosalpingography 


use 





A. Left tube partially outlined; right tube not seen. 


the low viscosity 


Ethiodol 


contrast medium 





B. 24-hour film: tubes patent bilaterally. 


For more accurate, objective diagnosis in female infertility 


Ethiodol is nonirritating, and its low viscosity permits easy and painless adminis- 
tration. It provides superior contrast and excellent visualization. Moreover, 24-hour 
films are afforded for “additional diagnostic information on tubal patency, pre- 
spillage, or peritubal adhesions, which in many instances cannot be assessed as 
clearly from the films made immediately after injection of the radiopaque medium." 
Films courtesy Samuel A. Robins, M.D. 


1. Sobrero, A. J., et al.: Obst. & Gynec. 18: 91, July 1961. . Ethiodol is a development of Guerbet Laboratories. 


Available in 10 cc ampules, boxes of two. For complete information consult the package circular. 


E. FOUGERA d» COMPANY, INC., Hicksville, Long Island, N. Y. 


In Canada: Bell-Craig Pharmaceuticals, Toronto 2B, Ontario 


IXIILYe Ethiodol soss 





From large dense masses 
to confined areas difficult 
to reach, your GEVAERT 
medical x-ray film aids in 
producing an image of con- 
cise clarity and definition. 
And you achieve this maxi- 
mum performance with a 


minimum of exposure. 











Exclusive Distributors: 


LOW X-RAY CORPORATION 
161 Sixth Avenue, New York 13, N.Y. 


Other Offices: 


2304 Sawtelle Blvd., Los Angeles 64. Calif. 
50! Armour Circle N.E., Atlanta 9, Georgia 
7307 Ardmore Street, Houston 21, Texas 

6611 No. Lincoln Ave., Chicago 45, Illinois 


Nationwide Warehousing 
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X-RAY FILM 





» + 


wii uvsourast” ds a cleansing ‘enema in- 
| ir investigation of this sub- 
pe s —Clysodrast is^ a. combination ‘of 
the 1.6 mg. of. 4A- /-diacetogidiphen: l- (py E 
+ nd) Det jane with 2.¢ gm.‘tannic acid to i 
f rease its. solubility. ET hé effect tive ioe i 
r ]ysodrast is a nomirritant which stimu 
| ates the musculature. to contract, In addi 
n tannic acid serves to favorably influ 
:e the dey position: of barium sulfate gn th 
cosa. and increases , evacuation ot fh 
olon, T l'aninic. acid. is: am “astringent and} 
ends ta p ÉC cipitate mucus apd. the protein 
| f thé Superficial layers’ of the mucosa. Ae 
thus. dec ihe amount of secretion off 
utus and’ inhibits | the’ absorption of. sab- 


& from the colon. To supplement this 
tice — seis REIS 1 -atronine max be given. 


Reference: Steinbach, H. L., and Burhenne, H. J.: Begone ihe Barium Enema: Equipment, Preparation, and Contrast Me- 


dium. Am. J. Roentgenol. 87:644, 1962. 


THE GENTLE, EFFECTIVE COLONIC EVACUANT FOR RADIOLOGY IS NOW AVAILABLE 
IN THE UNITED STATES UNDER LICENSE FROM THE SWEDISH MANUFACTURER. e e e 


hic "— ARO Se AIM E'S” SUCCESS 





































TO CUOTE THE LITERATURE "The effective agent in Clysodrast is a nonirritant which 
stimulates the musculature to contract. In addition, tannic acid serves to 
favorably influence the deposition of barium sulfate on the mucosa and increases 
evacuation of the colon. Tannic acid is an astringent and tends to precipitate 
the amount of the secretion of mucus and inhibits the absorption of substances 
from the colon.'' CLYSODRAST IS: per packet, 1.5 mg. of 4,4'-(diacetoxydiphenyl)-(pyridyl-2)-methane, complexed 
with 2.5 Gm. of Tannic Acid U.S.P. in a readily soluble form. € € @ This is a reminder advertisement. Before administering 


Clysodrast, be sure to consult Barnes-Hind’s literature for information about dosage, possible side effects and contraindications 


Literature, sample, and details regarding use of Clysodrast will be promptly furnished by 
BARNES-HIND BARIUM PRODUCTS, INC.. 895 Kifer Road, Sunnyvale, California 


Division of Barnes-Hind Pharmaceuticals, Inc. 


THE NEW 


CADMIUM 
SULPHIDE 
DOSEMETER 





e probe diameter only 4.5 mm e long life 


e highly accurate measurement of e portable and self-contained 
radiation from cobalt, caesium, 
or linear accelerators 






The extremely small stainless steel probe of 
this new cadmium sulphide dosemeter can 
easily be inserted into body cavities and pro- 
vision is made on the amplifier indicating 
unit for connecting a chart recorder so that a 
permanent trace of internal dosage rates can 
be made. This dosemeter also has the accur- 
acy, stability and ease of operation necessary 
for plotting isodose curves, recording exit 
doses during arc or rotational therapy and checking diaphragm alignment. 

The probe is connected by 20 ft of coaxial cable to the amplifier/indicating unit which is 
battery operated, weighs only 12 Ibs, including probe and cable, and measures 122 in x 6Z in x 
91s inoverall. Both probeandcableareofnon-toxic materialandcanbesterilised bygasorfluid. 


Full details of the Dosemeter are available from: 
AEI Instrumentation Division, X-Ray Department, 132, Long Acre, London, W.C.1 


Associated Electrical Industries Limited 


Instrumentation Division 


SC/173A 


XVI 


FTITILLILL iium 
FTITIII du t3 


» d - 
sanasnsnnnnmmm seocee 


! wer I 
meam em I n 60 0 ene a3 


— see 
susvsaeesesce ouo 


1 ez 
"TTETELLAA =- 


ihe eed 


J 
<= 2 


> 
E 
ae 


500 ma at 125 kvp—and 300 ma at 150 kvp. Totally pushbutton- 
operated servo-controls (including line-voltage compensation). Ultra- 
stable output sets a new standard of consistent radiographic perform- 
ance! Automatic technic-overload protection with simultaneous visual 
signal. Preplanned for coupling image intensifier. Complete provision 
for console-integrated phototiming, and other specialized options. 





200 ma at 125 kvp. A unit offering clear proof that new integrated 
design puts exceptional quality into every level of x-ray power! “Direct 
Dial” controls. Automatic technic-overload protection. Accommodates 
image intensifiers. Provision for phototiming and a host of options... 
all easily added to the control panel. KXD-225 enjoys other family 
features of front access, recessed installation, standard parts and 
consistent performance. 
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valuable extra ! 


services, from pre-installation planning to post- 
installation technical service. All are extras 
you come to count on. 

General Electric representatives know your 
needs, down to everyday details — how to 
draw up a technic chart for you; or how to 
hold technic classes for x-ray personnel when 
the occasion arises. They supply an impressive 
array of information on request; basic litera- 
ture... radiological reprints... charts, and 
graphs. And they are always “on call" to help 
you so.ve your day to day x-ray problems. 


Look beyond the price tag 


The services and guidance of qualified repre- 
sentatives should be considered as a part of 


any x-ray purchase. “After sale" interest from 
General Electric sees you through the life of 
your equipment — helps you protect your in- 
vestment and realize the utmost security of 
purchase. Just as with any sound investment, 
time repays foresight with dividends! 
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COMMENDED THOMAS BOOKS FOR ROENTGENOLOGISTS 


PROTECTION AGAINST RADIA- 
TION: A Practical Handbook by 
John D. Abbatt, J. R. A. Lakey and 
D. J. Mathias. May °61, 244 pp., 48 il., 
$6.50 

THE PRACTICE OF COUNTRY RA- 
DIOLOGY by Donald de Forest 
Bauer, Klamath Valley Hosp. and Hill- 
side Hosp., Klamath Falls, Oregon. March 
63 

RADIOGRAPHY OF INFANTS AND 
CHILDREN by Donald B. Darling, 
Boston Univ. With the Technical Assist- 
ance of James M. Anthony, Children’s 
Hosp. of Pittsburgh. Foreword by John 
Caffey, Columbia Univ. Nov. °62, 212 
pp., 456 il., $16.50 

MODERN RADIOLOGY IN HIS- 
TORICAL PERSPECTIVE by 
Stephen B. Dewing, New York Univ. 
Aug. 62, 200 pp., $5.75 

MEDICAL RADIOGRAPHIC TECH- 
NIC (2nd Ed., Rev. 2nd Ptg.). Pre- 
pared by the Technical Service Dept., 
General Electric X-Ray Corp. Under 
the original editorial supervision of the 
late Glenn W. Files. Revision by Wil- 
liam L. Bloom, Jr., John L. Hollen- 


bach, James A. Morgan, and John B. 


Thomas. June ‘62, 398 pp., 493 il., 
$11.00 
RADIATION THERAPY IN THE 


MANAGEMENT OF CANCERS OF 
THE ORAL CAVITY AND ORO- 
PHARYNX by Gilbert H. Fletcher 
and William S. MacComb. Physics 
Section by Robert J. Shalek and Mari- 
lyn Stovall, all of Univ. of Texas M. D. 
Anderson Hospital and Tumor Institute. 
Jan. '62, 408 pp., 346 il., $16.50 

RADIOGRAPHIC ATLAS OF SKEL- 
ETAL DEVELOPMENT OF THE 
FOOT AND ANKLE: A Standard of 
Reference by Normand L. Hoerr, 
S. Idell Pyle and Carl € Francis, ail 


of Western Reserve Univ. Jan. '62, 176 
pp. (815 x 11), 276 il, $9.50 
THE PHYSICS OF RADIOLOGY 


(2nd Ed.) by Harold Elford Johns, 
Univ. of Toronto. March '61, 788 pp., 469 
il., $23.00 
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CINE by E. R. King and T. G. Mitch- 
ell, both of U. S. Navy. June '61, 416 
pp., 143 il., $13.50 

RADIOACTIVITY IN MAN: Whole 
Body Counting and Effects of Inter- 
nal Gamma Ray-emitting Radioiso- 
topes. Edited by George R. Meneely, 
Vanderbilt Univ. April 61, 512 pp. 170 
il., $16.50 

CHANGING PERSPECTIVES ON 
THE GENETIC EFFECTS OF RADI- 
ATION by James V. Neel, Univ. of 
Michigan (The Beaumont Lecture for 
1962). Feb. 763 

UNIT-STEP RADIOGRAPHY: Sim- 
plification of Medical Radiography 
Through Manual and Automatic Use 
of an Exposure Value Scale (XVS) 
System and Standardization by Ger- 
hart S. Schwarz, Columbia Univ. Oct. 
‘61, 240 pp., 44 il, $8.75 

THE FUNDAMENTALS OF X-RAY 
AND RADIUM PHYSICS (3rd Ed., 
2nd Ptg.) by Joseph Selman, Univ. of 
Texas. Aug. '62, 384 pp., 306 il., $9.50 
IONIZING RADIATION: An Old 
Hazard in a New Era by George Tiev- 
sky, George Washington Univ. March 
'62, 176 pp., 69 il, $8.00 
ROENTGENOLOGY OF INTRACRA- 
NIAL MENINGIOMAS by Sidney P. 
Traub, Univ. of Saskatchewan. April 
‘61, 260 pp., 282 il., $14.00 

THE PATHOLOGY OF IONIZING 
RADIATION (A Carl V. Weller Lec- 
ture) by Shields Warren, Harvard 
Med. School. March ’61, 56 DD 29 1L, 
$3.00 

THE ROENTGENOLOGICAL AS- 
PECT OF NONPENETRATING 
CHEST INJURIES by John Riley 
Williams and Frederick J. Bonte, both 
of Univ. of Texas Southwestern Med. 
School. Dec. '61, 148 pp. 78 1L, $7.50 
INTRAVENOUS CHOLANGIOGRA- 
PHY: A Concept of Interpretation 
by Robert E. Wise, The Lahey Clinic, 
Boston, Mass. July 762, 160 pp. (815 x 
11), 121 il., $9.50 ds 
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POWDER 


IMPROVED ORAL 
CHOLECYSTOGOGUE 





NEO-CHOLEX POWDER is a new and improved dry-state, oral 
fat preparation affording vigorous and prompt cholecystokinetic 
response in the normally functioning gallbladder. 


NEO-CHOLEX POWDER is completely stable, making possible 
adequate and prolonged storage of supplies, thus eliminating 
earlier problems of separation tendency and replacement nui- 
sance inherent with emulsion type products. 

A further feature of the new product is the provision of dis- 


posable drinking cups for greater convenience in preparation of 
the mixture and administration. 


NEO-CHOLEX POWDER is a palatable, freely dispersing for- 
‘mulation, highly miscible in water, containing hydrogenated 
vegetable fats, milk solids, lecithin, cocoa and sugar. : 


- BELL-CRAIG, INC. + 270 Lafayette St. - New York 12, N. Y. 
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The FLEXRAY 250 KV 


Constant Potential 
Apparatus for Deep 
Radiation Therapy 





Provides a radiation output 
both in quantity, as ex- 
pressed in Half Value Layer, 
and quality, as expressed in 
roentgens per minute, which 
greatly exceeds the output 
of other types of X-Ray ra- 
diation therapy apparatus. 


We will be pleased to send 
you an 8-page brochure giv- 
ing complete information 
about the FLEXRAY 250. 
Write us today. 








The FLEXRAY tube stand and tube head mount provides extreme 
flexibility and ease in adjusting the X-Ray port to any desired angu- 
lation or position. Fine adjustments of the position and angulation 
of the port, for intra-body work, are achieved by vernier controls 
giving precise, finger-touch movement in these adjustments. 


Any type treatment table or stretcher may be used and positioned 
directly beneath the tube head (can be readily seen by observing 
the photograph of this unit). Ample height adjustment is provided 
for treatment distances of up to 80cm with the beam pointed directly 
downward. Adjustable or fixed cones are available to suit individual 
needs, 


"Standard's" more than 30 years of experience in building Constant 
Potential Therapy Apparatus enables us to offer an installation 
which provides many years of trouble free operation at the lowest 
possible maintenance and operating costs. Our experience has taught 
us what should be avoided, and the proper construction to employ, 
so that maximum X-Ray tube and valve tube life can be realized. 


For those who have a limited budget to provide radiation therapy, 
the FLEXRAY 250 is the immediate answer. 


Gtamdord. X-RAY COMPANY 


1932 N. BURLING STREET, CHICAGO 14, ILLINOIS 
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RADIOLOGY AND THE CHANGING MEDICAL SCENE* 
THE PRESIDENT'S ADDRESS 


By EARL E. BARTH, M.D. 
CHICAGO, ILLINOIS 


Iz IS with a sense of combined humility 
and pride that I assume the presidency 
of the American Roentgen Ray Society at 
this the Sixty-third Annual Meeting. To be 
elected President of the oldest radiological 
organization in America and the second 
oldest in the world 1s one of the greatest 
honors that can be bestowed upon a radi- 
ologist. I am profoundly grateful to you, 
fellow members, for this honor. It is my 
ardent hope that I may prove worthy of the 
confidence you, my friends, have placed in 
me. My feelings are perhaps best expressed 
by the words of MacNiele Dixon in intro- 
ducing his Gifford Lectures, and which were 
also used by Past-President H. Dabney 
Kerr in his presidential address to this 
Society in 1951: 
“Tf it be said, and it is no more than truth to 
say, that I owe my posttion here to the friend- 
ship of my colleagues, I wish this to be added 
that I take more pleasure in the regard of my 
friends than in any honor that could be done 
me." 


It has been my rare good fortune over the 


past years to be entrusted by my colleagues 
with a series of responsibilities for the well 
being of our specialty. I hope that I have 
been worthy of this trust—I know that I 
have been enriched and made a better man 
by holding it. As I sat in the deliberations 
of the American College of Radiology, the 
American Board of Radiology, the Resi- 
dency Review Committee and our own 
pioneer society, I have been proud of the 
accomplishments of radiology. 

Ours is truly a modern specialty, born in 
the discovery of x-ray and radium, which 
has contributed so much to medicine. I 
have no fear that we shall make even 
greater contributions in the future. 

But these are changing times. Winds of 
change are blowing from many directions 
and could change our way of life in radi- 
ology. The political, cultural, social and 
economic upheavals of today are affecting 
every level of human behavior. Oliver 
Wendell Holmes has said, "The truth is, 
that medicine, professedly founded on 
Observation, is as sensitive to outside influ- 


* From the Department of Radiology, Northwestern University Medical School and Passavant Memorial Hospital, Chicago, Illinois. 
Presented at the Sixty-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 2-5, 1962. 
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ences—political, religious, philosophical, 
imaginative—as is the barometer to the 
change of atmospheric density.” It be- 
comes apparent that these changes will 
affect radiology. This is our challenge. 

As a member of the American Board of 
Radiology, I have been particularly con- 
scious of the responsibility of radiology to 
recruit and train bright young men and 
women to take up our burden for future 
generations. To do this, we must help to 
bring talented young people into medicine, 
where the need for them is great. Then we 
must attract the best of these physicians 
into radiology. The future of radiology will 
rest in their hands. This is no light or simple 
task. It is complicated by many factors 
which I would like to consider under the 
theme of “Radiology and the Changing 
Medical Scene." 

I have noted recently that I am less fre- 
quently challenged to explain radiology. 
Instead, I find myself involved in a discus- 
sion or debate about medical economics— 
the cost of medical care. I am particularly 
grieved in these discussions to find what I 
might call an attitude of skepticism about 
the doctor’s motive in the practice of 
medicine. 

You will understand that few of these 
skeptics are aware of the complexity of 
modern scientific medicine. They do not 
understand how physician skills, equipment 
and facilities are provided—or paid for. 
They do not understand the composition of 
the basic costs of medical care. Their only 
interest is the end product—good care for 
themselves. If the manner of paying for 
medical care affects the quality of medicine 
we practice, then we must explain how 
certain changes would be harmful. Those 
who preach change seldom trouble them- 
selves to explain all that could be changed 
and lost under another method of payment. 

Too frequently we have not bothered to 
explain these things. There have been 
efforts. The College’s insurance education 
program is a continuing example of an 
excellent one. But mostly, they have been 
too little and too late. And, if it is not too 
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late, we can only blame ourselves if it is too 
little. 

When we pause to think, we all recognize 
that our usual and ordinary practices in 
medicine today are based on an explosion in 
medical knowledge that has occurred since 
many of us graduated from medical school. 
Through scientific advances, to which the 
members of this society have greatly con- 
tributed, radiologists are far better able to 
serve their patients than ever before. But 
radiological service is a complex and ever 
increasingly expensive business. Few quar- 
rel with the quality of medical care, but 
many stumble endlessly over the ways and 
means of providing for this care. 

Since radiology will undoubtedly .be 
affected by these changes in the medical 
scene, let us touch on several points which I 
believe to be challenges to us now and in the 
future. 

The first 1s the role of government— 
particularly federal government—in medi- 
cine. This has increased enormously in all 
aspects of medicine. I would not dispute 
that government support for research, 
hospital construction and teaching has not 
been beneficial, but I do believe that we 
still have a fundamental responsibility in 
these programs. Further, the basic provi- 
sions of professional services should remain 
with the physician, outside of government 
control. 

It has been said that government has the 
obligation to do for people what they can- 
not do otherwise. We hold that the provi- 
sion of radiological care can be accom- 
plished otherwise. But this is not enough. 
We must do everything possible to prevent 
the control of our radiological practice by 
others. We must work with our patients 
and with their "third parties." We need 
allies from outside our own ranks. 

A second change in the medical scene is 
the rise in what has been called institution- 
alized medicine. In this 1s included group 
practice of medicine, clinics, hospitals, 
medical buildings constructed and owned 
by hospitals and community health centers. 
Certainly, radiology is involved in this 
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change. Our tools are complex and expen- 
sive. Our services are needed for all ranges 
of patients, including those hospitalized for 
total care. In the field of therapy, the 
grouping of skills and equipment in centers 
is a reasonable and economical way of 
providing these services. In radiology we 
work with a team of others, and we inte- 
grate our contribution with the over-all 
care of the patient. This integration of 
disciplines 1s desirable, but not in the con- 
text which makes a physician subservient 
to the structure, and makes the care he 
renders dependent upon any other factor 
than his medical judgment. Radiology is 
the practice of medicine. Radiologists 
should have all the rights and privileges of 
- their colleagues in other disciplines. There 
should be no discrimination. 

These changes have had an impact on the 
private practice of radiology which ts beset 
by a variety of serious threats. With the 
increasing practice of radiology in hospitals, 
with the increasing inclusion of radiology as 
an insured benefit only if provided in a 
hospital department, with the construction 
of hospital-owned office buildings or provi- 
sions for office space within the hospital, the 
outpatient services have grown dispropor- 
tionately. Private office radiology has 
suffered. It is in the interest of the profes- 
sion and the public that competent radio- 
logic service be readily available. The 
private and/or office practice of radiology is 
a significant factor in making such services 
available. Radiology must never be so 
“scientific” and so involved in technical 
features, nor so institutionalized, that the 
patient ceases to be the main concern. The 
public welfare is the only reason for our 
existence. | 

We all know and have said many times 
that most radiology except for special pro- 
cedures can be done as well in a private 
office as in a hospital department. If a pa- 
tient needs hospitalization for medical 
reasons, then, certainly, radiology should 
be provided in the hospital. If the patient 
has no medical indication for bed care, it 
seems unreasonable to use needed bed space 
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and to incur unnecessary expense by plac- 
ing him in the hospital for radiological 
services. It is similarly, unreasonable to 
prefer hospital outpatient service to private 
office care. The cost is seldom less, the 
incidence of use is not diminished, and the 
inequity 1s only prolonged. 

It may be that the role of government in 
medicine is basically irreversible in its 
trend. It is certain that centralization of 
facilities, of talent and of service is a posi- 
tive good. But it is likewise certain that 
extremes of federalization and institution- 
alization are destructive of their own ends. 
Private offices, where a radiologist is judged 
by his own service, responsible to his own 
professional standards and the good opinion 
of his colleagues, can be a most efficient and 
rewarding way of practicing radiology. I 
would, indeed, be distressed to see the de- 
mise of the private practice of radiology, 
which certainly would serve to make our 
specialty less attractive to young men and 
women. 

There 1s another matter of some concern 
to all radiologists in all phases of practice. 
Itis tied together with the so-called institu- 
tionalization, the wane of private practice 
and the general trend of change. I refer to 
the splintering of radiology into other types 
of practice. Radiologists have been remiss 
in their obligation to the specialty as other 
physicians reached out to take over more 
and more of what should be the proper 
domain of the radiologist. This is harmful 
because 1t affects the future of radiology. It 
is wrong because the trend encourages 
unqualified and untrained persons to think 
themselves capable of performing certain 
radiologic procedures and often without 
knowledge of the hazards of irradiation—a 
dangerous misapprehension for physician 
and patient. 

There never has been a time in the his- 
tory of radiology when its practitioners 
wished to limit totally the medical uses of 
x-ray to their own members. But let us 
recognize that in this time of radiation 
safety consciousness and this era of medical 
specialization, it behooves us to be sharply 
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aware of this problem. The proper exposure 
and interpretation of a roentgenogram is 
not a casual art. We have gained our com- 
petence through rigorous training and long 
experience. Likewise, the use of radiation 
for therapy and the handling of radioactive 
materials are not procedures to be at- 
tempted on an occasional basis. 

If we expect our specialty to be attractive 
to young physicians, it must have a place in 
medicine, recognized by all, with its proper 
role to play in diagnosis and therapy. Radi- 
ology must not be allowed to become a sort 
of interstitial area between the specialists 
in other disciplines who have some uses for 
radiologic procedures in their own practice. 
If we are to be responsible for the use of 
x-ray and radioactive materials in medi- 
cine, then we must make every effort to 
discourage these uses by the untrained and 
unqualified. Responsibility without control 
and without authority is not good; it 1s par- 
ticularly not good tor the specialty of radi- 
ology. 

This brings me to another challenging 
point in this inaugural address. The decline 
in the prestige of the doctor is a subject of 
almost endless discussion these days. But, 
to me, the evidence submitted to prove this 
decline or that we have forfeited the basic 
respect of our patients is not persuasive. 
That people question us now is more a 
reflection of their higher education and 
understanding of medicine than of any 
fundamental shortcoming in medical care. 
The fact 1s that today's patient, on the 
average, is vastly more sophisticated medi- 
cally than his counterpart 20 or 30 years 
ago. Ássuredly, none of us occupy the re- 
nowned pedestal of the old family doctor. 
But, due to the advancements in our sci- 
ence, we are more capable physicians than 
he was—and none of our critics would 
dispute this. We may witness violent disa- 
greement over health financing for the aged, 
but there is no proposition that anyone else 
could provide the service or that the care 
we give is insufficient. These disputes over 
ways and means have not shattered the 
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basic confidence of our patients in our 
medical wisdom. 

It is suggested that we recognize this 
basic strength and build upon it. The image 
people hold of a doctor 1s based upon their 
own experience with their own doctor and 
the physicians to whom they are referred. 
If we would have patients think well of the 
radiologist, we must give them cause to do 
so. Since radiology 1s the practice of medi- 
cine, we must conduct ourselves in such a 
manner that the patient will fully realize 
that the radiological medical service is 
being rendered by a radiologist who 1s fore- 
most a physician. Our entire staff should be 
oriented in this direction. Radiology should 
be—must be— people oriented. 

A considerable part of our organized 
efforts should be devoted to telling the 
story of radiology through every public 
means of communication available. But the 
basic way to tell the story 1s through our 
own actions. There can be no substitute for 
service in radiology. The public is eager for 
such individual care. 

The last of the cardinal problems I wish 
to discuss is the whole matter of communi- 
cations. Like the others cited, it is a problem 
which is interwoven with the whole milieu 
of modern medicine and modern society. 
The very ease of communication today may 
well be self-defeating. In the same way that 
radiology has grown with technology, so 
has communication. We have not only the 
mail to carry letters but to spill out a never- 
ending mountain of printed materials 
across our desks each day. With radio and 
television and their medical uses, the physi- 
cian has access to much more than he can 
ever hope to learn, understand or remem- 
ber. The very task of selecting out of this 
stream those portions of primary concern is 
a demanding one. 

Frequently, during my service in radiol- 
ogy, letters have been received from col- 


leagues in which they asked questions 


about organizational policy, or took violent 
exception to some policy which they had 
obviously failed to understand. Yet, I could 
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refer them to letters, pamphlets, bulletins, 
articles in the scientific journals, talks at 
various meetings and other efforts to inform 
them. "I didn't see that,” or “I didn't hear 
that paper" was the most frequent response 
when I had pointed out the availability of 
the requested information. Never in the 
history of radiology has there been a greater 
need for good interprofessional and inter- 
disciplinary relations and good liaison. This 
will depend in large part on good communi- 
cation. 

Itisa trite, but true, saying that one may 
receive from an organization exactly that 
which he puts into it, and no amount of 
writing or talking will do the job unless 
there is complete and universal participa- 
tion. 

Based on my experience, a precept has 
been formulated which I would call the 
radiologist's duty to be informed. Radio- 
logical organizations and medical organiza- 
tions are not basically remiss in their com- 
munication efforts. Most of the materials 
we receive are prepared well. They contain 
a message expressed clearly and usually 
with considerable appreciation for the 
recipient's need for the information. 

It has been stated that the problem in 
communicating with the patient would be 
taking time to talk. Now it should be stated 
that the problem in communicating with 
colleagues lies in taking the time to listen or 
to read—and to understand. 

In this inaugural address, all that has 
been stated rests upon experience gained in 
attempting to discharge the responsibilities 
that have been assigned to me in our spe- 
cialty. These reflections represent one 
man's effort to present the challenges that 
confront Medicine, and, in particular, 
Radiology in the changing medical scene. 
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The future of our specialty will depend on 
how we meet these challenges. It should be 
emphasized that Radiology has many 
strengths. It has attracted good people to 
its ranks. They have been trained well and . 
serve well. But, to continue to provide the 
nation with good radiologic care, an ade- 
quate number of good radiologists 1s abso- 
lutely essential. Every effort should be 
made to produce such a radiologic climate 
that good young men and women will be 
attracted to our specialty. 

If we are able to maintain radiology in 
this mold, we must devote ourselves to 
insuring that the residents who come to us 
are trained as whole radiologists. We must 
see that they understand not only the 
science of radiology but also the art of 
practice. They must be oriented in the non- 
scientific phases of the practice of radiol- 
ogy. Let us never forget that the future of 
our specialty 1s in their hands. The only 
certain way to guarantee this future 1s to 
conduct ourselves so as to reflect our own 
understanding and exemplification of our 
ideals and our objectives. 

As I assume the responsibilities of the 
presidency, my mind is troubled, but I am 
full of hope. Radiology has given much and 
has much to give. The healing professions 
are among man’s highest callings. Radiol- 
ogy is a vital part of the healing art, and our 
good true service is essential to the advance 
of medicine. 

You have honored me greatly in calling 
me to this position. With the help of all who 
have put me here, I pledge my own best 
efforts towards the advancement of Radi- 
ology and of this Society. 


670 No. Michigan Avenue 
Chicago 11, Illinois 
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THE SOLITARY NODULE (COIN LESION) 
OF THE LUNG* 


AN ANALYSIS OF 52 CONSECUTIVE CASES TREATED BY THORACOTOMY 
AND A STUDY OF PREOPERATIVE DIAGNOSTIC ACCURACY 


By WALTON M. EDWARDS, COL., MC,t ROBERT S. COX, Jr., MAJOR, MC,t 
and L. HENRY GARLAND, M.B., M.D.§ 


SAN FRANCISCO, CALIFORNIA 


() VER 20 years ago Graham and Singer? 
reported 3 cases of resected calcified 
pulmonary lesions due to tuberculosis 
which were removed because of the pos- 
sibility of malignancy. In the present era, 
some physicians feel that small ovoid le- 
sions of the lung can be diagnosed only by 
surgical excision and that the frequency of 
malignancy makes conservative manage- 
ment dangerous. “Time consuming" diag- 
nostic studies are not felt to be helpful, 
and early thoracotomy and excision are 
believed to be the treatment of choice.?:55 

The term "coin lesion" of the lung has 
varied meanings. The definition is not 
precise and the different composition of 
cases in series reported accounts for the 
variation in the incidence of malignancy, 
ranging from 2.2 per cent to 78.3 per cent.® 
French eż a/.,5 reviewing the English liter- 
ature and contributing 36 cases (included 
in this series), found an incidence of malig- 
nancy of 11.1 per cent in their own series 
and 34 per cent in the 356 cases reviewed. 
These authors considered any rounded 
density under 5 cm. in diameter to repre- 
sent a coin lesion. 

Higginson discussing the presentation of 
French e£ al. and referring to their own 
previously reported series, emphasized the 
importance ot the term "coin lesion” and 
listed 9 criteria tor the selection of patients. 
Davis e£ al.’ reviewed all personally resected 


noncalcified pulmonary lesions and found 
an incidence of malignancy of 57 per cent. 
They concluded that every solitary noncal- 
cified pulmonary nodule required a thora- 
cotomy. The size of the lesions reported in 
various series was not specified except by 
Sharp and Kinsella,}® Storeyer a/., Gregory 
and Harris,? Higginson and Hinshaw,’ and 
Davis ef a/2 Gregory and Harris? listed the 
following simple criteria for “coin lesions”: 
(1) 1 to 4 cm. in diameter; (2) rounded to 
ovoid with sharp, circumscribed borders; 
(3) surrounded by normal appearing lung 
on all sides; and (4) homogeneous density 
or containing calcium. Other authors (cited 
in Reference 9) have included the follow- 
ing additional criteria: (5) the lesion is 
solitary; (6) the patient is asymptomatic; 
and (7) the histologic diagnosis has not 
been established by bronchoscopic exam- 
ination. Finally, some would include a 
broader spectrum of size—for example, 
from 0.5 to 7 cm. in diameter. 

A point of contention centers on just 
what is considered as a round or ovoid 
lesion with sharp, circumscribed borders. 
Questions regarding size, surrounding tis- 
sue, and density are usually readily agreed 
upon. Rigler and Heitzman!? directed at- 
tention to a sign which they believed sug- 
gestive of a malignant nodule, a notching 
of the border of the density of variable 
depth, best seen on laminagrams. 


* This project was carried out under Project 6-60-o1-002 “Clinical Investigations,” Research and Development Command, Office 
of the Surgeon General, Department of the Army, Washington, D. C. 
f Formerly: Chief, Communicable Disease Service, and Chest Clinic, Letterman Army Hospital, San Francisco, California, Present 


Address: Ireland Army Hospital, Ft, Knox, Kentucky. 


į Formerly: Chief, Clinical Pathology Section, and Chief, Research and Development Service, Letterman Army Hospital, San 
Francisco, California, Present Address: Rodriguez U. S, Army Hospital, APO 851, New York, New York. 

$ Formerly Clinical Professor of Radiology, Stanford University School of Medicine, San Francisco, California. Present Address: 
University of California, School of Medicine, San Francisco, California, 
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MATERIAL 


Approximately 400 patients with pul- 
monary disease were seen between May, 
1954 and December, 1956 on the Medical- 
Thoracic Surgical Services at Letterman 
Army Hospital, and 52 of these were sub- 
jected to thoracotomy for excision of 
solitary pulmonary nodules, or "coin le- 
sions." Almost all lesions of this type were 
subjected to thoracotomy in line with the 
then prevailing practice as advocated by 
French ef al. Davis e& aL? and other 
thoracic surgeons. 

The present authors’ criteria for “‘coin 
lesions" for the purpose of this report are: 
(1) 1 to 6 cm. in diameter; (2) rounded to 
ovoid with sharp, circumscribed borders; 
and (3) surrounded by normal appearing 
lung on all sides. 

The majority of patients were presented 
at combined medical-surgical chest con- 
ferences. In each case the diagnosis was 
established or confirmed postoperatively 
by histologic means, and the histologic 
material was reviewed by one of us (R.S.C.). 
The diagnoses, symptoms, results of skin 
tests, results of bronchoscopic examina- 
tions, type of surgery performed, and mor- 
bidity are analyzed. 


ANALYSIS OF SERIES 


Table 1 shows the final histologic diag- 
noses, average age, and symptomatology. 
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Malignant lesions comprise 15.4 per cent 
of the total. The most frequent entity is 
granuloma (61.5 per cent), Including coc. 
cidioma, histoplasmoma, tuberculoma, and 
granuloma of undetermined etiology. 

The etiology of the granulomas wa: 
proven by the presence of characteristic 
organisms in the tissue sections and/or 
the obtaining of characteristic cultures 
from the surgical material. Those granu 
lomas classified as "of undetermined eti 
ology" produced no growth on culture on 
various media used for tubercle bacilh, 
fungi, and other bacteria; and no organisms 
were identified in multiple tissue sections 
using hematoxylin and eosin, Gridley 
leucofuchsin fungus, Gomori methenamine 
silver, and carbolfuchsin acid-fast stains. 
Hamartomas accounted for 11. 5 per cent 
of the nodular densities and chronic focal 
pneumonitis for 11.5 per cent. 

Respiratory symptoms presented in only 
3 patients, all of whom had malignant 
lesions. Of these, 2 had cough and hemop- 
tysis and 1 had severe dyspnea. All others 
were asymptomatic. 

The results of skin testing are shown in 
Table 11 and demonstrate no consistent 
diagnostic correlation with the final diag- 
nosis of tuberculoma, coccidioma, or histo- 
plasmoma; however, the results are sug- 
gestive in many cases when considered 
with other evidence. All patients subjected 


TABLE I 


DATA ON §2 CONSECUTIVE SURGICALLY REMOVED SOLITARY COIN LESIONS (1954-1956) 


podus No. of Per Cent Average Symptoms 
Pathologic Diagnosis QA Total Age Yes No 
Granuloma 
Etiology undetermined 16 30.8 37 o 16 
- Coccidioma 9 1953 38 o 9 
Tuberculoma 5 9.6 41 o % 
Histoplasmoma 2 3.8 37 O 2 
Chronic Focal Pneumonitis 6 II.$ 38 o 6 
Hamartoma 6 Il.5 58 (e 6 
Malignancy 
Bronchogenic carcinoma 5 9.6 ey 2 3 
Alveolar cell carcinoma 3 5.8 50 I 2 
Totals 52 99.9 44 8 49 
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TABLE II 


POSITIVE SKIN TEST REACTION" 


ae No. of 
Pathologic Diagnosis pacans PPDt 
Granuloma 
Etiology undertermined 16 IO 
Coccidioma 9 t 
Tuberculoma 5 4 
Histoplasmoma 2 1 
Chronic Focal Pneumonitis 6 2 
Hamartoma 6 $ 
Malignancy 8 4 
Totals 52 27 


, is Skin All 
pie,  Coccidi — Tests Not Skin Tests 
Applied Negative 
4 3 o 3 
9 6 O 2 
O 2 I o 
I o o 1 
3 I 2 1 
I C o I 
I c 2 2 
12 12 4 10 


* Histoplasmin, coccidioidin, and PPDA! applied to all patients tested, and PPD# to all patients with a negative PPD#1, except as 


indicated, 


T Purified protein derivative (tuberculoprotein) (#1 0.00002 mg., #2 0.005 mg.). 


t PPDA not applied to 1 patient with negative PPDf:, 


to skin tests were initially inoculated with 
coccidioidin, histoplasmin, and purified 
protein derivative #1 (PPD#1=0.00002 
mg. of tuberculoprotein). Those with a 
negative PPD#1 then received PPD#2 
(0.005 mg. of tuberculoprotein). Of 5 pa- 
tients with proven tuberculomas who were 
skin tested with PPD#1, 4 were positive 
and I was negative. The negative reaction 
occurred in a 47 year old Negro who had a 
tuberculoma removed by wedge resection 
and acid-fast bacilli (identified as Myco- 
bacterium tuberculosis) were found by 
smear, culture, and guinea pig inoculation 
of the tissue. Unfortunately, a second 
strength tuberculin skin test using PPD#2 
was inadvertently omitted in this case. 

The lesions were classified as to ana- 
tomic location within the lungs. No sig- 
nificant predilection for either the right or 
left lung was apparent. The inflammatory 
lesions were fairly uniformly distributed 
except for the 5 tuberculomas, which were 
all in the upper lobes. All 8 of these malig- 
nancies were upper lobe lesions. No definite 
conclusions can be drawn from these data 
with the relatively small number of cases 
in this series. 

Bronchoscopic examination was per- 
formed on 15 patients, 8 with granulomas 


and 7 with malignancies. These examina- 
tions were all negative except in the case 
of a 64 year old male who had a broncho- 
genic carcinoma visibile in the left main 
stem bronchus. It is doubtful if this case 
should truly be classed as a “coin lesion” 
but roentgenologically this lesion met the 
authors’ criteria and this case was previ- 
ously included by French e£ 2/5 in their 
series. Bronchial washings were obtained in 
these 15 cases, and in 3 others, and were 
cultured for fungi and acid-fast bacilli, 
and examined by the Papanicolaou method. 
Acid-fast cultures were positive in I of the 
5 tuberculomas and negative in the re- 
mainder, which included 1 coccidioma, 6 
granuolmas of undetermined etiology, and 
7 malignancies. Fungus cultures were nega- 
tive in all, and the Papanicolaou smears 
were all negative for malignant cells, in- 
cluding those from the patient with the 
intrabronchial lesion seen on bronchoscopy. 

Table n indicates the type of operation 
performed and the morbidity. The mortal- 
ity was zero, but major complications oc- 
curred in the following 4 patients, 3 of 
whom had a lobectomy: 

1. A 54 year old male developed massive 
hemorrhage and shock from intercostal 
arterial bleeding following a left upper 
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Tase III 


TYPE OF SURGERY WITH MORBIDITY 
AND MORTALITY DATA 


Type of No. of | Major 

Surgery Cases Morbidity Mortality 
Wedge Resection 44 pt o 
Lobectomy 7 3 O 
Biopsy I O o 

Totals 52 4 9 


* Severe hypotension at time of induction of anesthesia, 


lobectomy for bronchogenic carcinoma. 
This necessitated an emergency thoracot- 
omy. A later complication was a bron- 
chopleural fistula. 

2. A 65 year old male developed a bron- 
chopleural fistula and empyema due to 
Escherichiacoli and Staphylococcus pyogenes, 
as well as auricular fibrillation requiring 
digitalis and quinidine, following a right 
upper lobectomy for bronchogenic car- 
cinoma. 

3. A 62 year old male with hypertensive 
cardiovascular disease experienced hypo- 
tension and shock during the induction of 
anesthesia prior to surgery for a lesion of 
the left upper chest. Surgery was post- 
poned until a later date when a thoracot- 
omy and wedge excision of the lesion were 
performed without incident. The lesion 
proved to be a hamartoma. 
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4. A 53 year old male had been followed 
for 2 years in the Chest Clinic because of 
chronic emphysema, and subsequently a 
lobectomy was performed for a broncho- 
genic carcinoma of the right upper lobe. 
He developed disabling severe dyspnea and 
required intermittent positive pressure 
oxygen therapy. 

Moderate and minor complications de- 
veloped postoperatively in a number of 
other patients, lengthening the period of 
morbidity which is necessarily disnedten 
with any thoracotomy. 

Table 1v summarizes some points in the 
management of these patients which may be 
considered as medical-surgical-radiologic 
errors leading to unnecessary thoracotomy, 
or contributing to the progression of pul- 
monary malignancy prior to surgical inter- 
vention. These case histories, of course, 
are now presented with the advantage of 
hindsight, but it is felt that the factual 


data are self substantiating. 


Case 1. An asymptomatic 40 year old male 
had a solitary lesion in the left upper lobe, 
which was felt on the initial roentgenographic 
examination to represent a tuberculoma. Fol- 
lowing surgery acid-fast organisms identified as 
Mycobacterium tuberculosis were found on 
smear, culture and guinea pig inoculation of the 
tissue. Prior to surgery, a tuberculin test 
(PPD #1) was positive, and bronchial washings 
revealed no acid-fast bacilli on direct smear, but 


TABLE IV 


ERRORS IN CASE MANAGEMENT 


Errors in Case Management 


Failure to await cultures of bronchial washings for acid-fast bacilli 


in a patient with a roentgenographic impression of tuberculoma 
and a positive tuberculin test 


Failure to fully consider history, skin tests, complement fixation 


studies, and the existence of a stabilized lesion of two years’ 


Case ae . 
No. Pathologic Diagnosis 
I Tuberculoma 
II Coccidioma 
duration 
III Coccidioma 


Reluctance to accept a history of a pulmonary lesion existing un- 


changed for 10 years together with a positive coccidiodin skin test 
and complement fixation studies 


IV Bronchogenic carcinoma 


Uncooperative patient, irregular follow-up, and chest roentgeno- 


grams not obtained regularly for a known recent pulmonary density 


V  Bronchogenic carcinoma 


Pulmonary lesion missed on several chest roentgenograms 
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the left bronchial washings proved to be posi- 
tive for Mycobacterium tuberculosis on culture 
and guinea pig inoculation. Thoracotomy with 
wedge excision of a lesion in the left upper lobe 
was performed 4 weeks after bronchoscopy, and 
2 weeks prior to receipt of the results of cultures, 
because of concern over possible lung cancer. 

Comment. In this instance bronchial washings 
for acid-fast bacilli were cultured and within 6 
weeks proved positive. The patient, however, 
was subjected to thoracotomy because of the 
concern over possible lung cancer 4 weeks 
after obtaining the bronchial washings, without 
awaiting the results. Had the operation been 
postponed until the results of these cultures were 
known, in this patient with a roentgenologic im- 
pression of tuberculoma and a positive tuber- 
culin test, surgical intervention could have been 
avoided and a more conservative medical 
regimen adopted. 


Case 11. A 24 year old asymptomatic male 
had a solitary nodule in the left upper lobe. 
Histologic studies later revealed this to be a 
coccidioma. He had lived in an area endemic for 
coccidioidomycosis. Two years previously 
(1953) he had been evaluated in Arizona be- 
cause of the same roentgenographic density, 
and a diagnosis of coccidioidomycosis, ar- 
rested, was made on the basis of a strongly 
positive coccidioldin skin test and negative skin 
tests for tuberculosis and histoplasmosis. On 
routine annual roentgenograms (1955), the 
density in the upper lung field was again noted. 
A repeat skin test for coccidioidomycosis was 
again strongly positive and tuberculin and 
histoplasmin skin tests were negative. The 
complement fixation test for coccidioidomyco- 
sis was positive in a low titer. A review of pre- 
vious chest roentgenograms revealed no pro- 
gression of the density between 1953 and 1955. 
A wedge resection of the nodule was performed. 

Comment. It would appear that with the well 
documented evidence of a clinical diagnosis of 
coccidioidomycosis in this young individual the 
surgical intervention was not indicated, espe- 
cially for a stabilized granuloma. 


Case mr. A 65 year old male presented on 
roentgenograms a nodular density in the left 
upper lobe, later proven to be a coccidioma. The 
lesion was known to have been present for 
II years previously on the basis of annual chest 
roentgenograms between 1945 and 1956. Docu- 
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mented roentgenologic reports revealed the 
lesion to be unchanged. The complement fixa- 
tion test was positive for coccidioidomycosis in a 
low titer, and the skin test was strongly posi- 
tive. Because of the feeling that the lesion could 
represent a malignancy, he was subjected to a 
thoracotomy with wedge excision, and a cocci- 
dioma was removed. 

Comment. It would appear that this patient 
had a well documented clinical diagnosis of 
coccidioidomycosis with a stabilized lesion and 
that surgical intervention was unnecessary. 


Case iv. A 52 year old male had been receiv- 
ing periodic pneumoperitoneum refills for 
tuberculosis of the right upper lobe from 1951 to 
1953. In addition, he had received anti- 
tuberculous drugs. The pneumoperitoneum was 
terminated in May, 1953 as the disease was con- 
sidered arrested. At the time of the final peri- 
toneal refill, a small irregular roentgenographic 
density was noted in the left midlung field, but 
was not considered significant. No repeat chest 
roentgenograms were obtained between May, 
1955 and July, 1954 because of lack of coopera- 
tion by the patient. In July, 1954 roentgeno- 
grams revealed a nodular opacity at the site of 
the previous small irregular density. A thoracot- 
omy followed by a lobectomy was performed, 
and the lesion proved to be a bronchogenic 
carcinoma of the squamous cell type. The pa- 
tient 1s alive 3 years postoperatively, but is 
dyspneic and has spread of his disease, demon- 
strated by new nodular densities appearing in 
the lung fields. 

Comment. The diagnosis of bronchogenic 
carcinoma in this patient was missed when the 
irregular density originally appeared on the 
chest roentgenogram, and adequate follow-up of 
a new nodular density in the lung was not ob- 
tained. The importance of careful roentgeno- 
graphic follow-up of pulmonary densities is 
emphasized, although the outcome in this par- 
ticular instance might not have been altered. 


Cask v. A 53 year old male had been followed 
in Chest Clinics from 1954 to 1956 and treated 
for pulmonary emphysema. In 1956 a density 
was noted on his chest roentgenogram, partially 
obscured by the right clavicle. Review of the 
previous roentgenograms revealed that this had 
been present for many months but had been 
overlooked. A lordotic roentgenogram resulted 
in excellent visualization of the lesion. A right 
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upper lobe lobectomy was performed and the 
lesion proved to be a bronchogenic carcinoma. 
Approximately 1 year postoperatively, this pa- 
tient was in a terminal status with extensive 
metastatic spread, 

Comment. The nodular density which sub- 
sequently proved to be a bronchogenic car- 
cinoma was missed in this patient who had 
been seen on numerous occasions for pulmonary 
emphysema. Again the potential importance of 
finding pulmonary lesions early is emphasized. 


PREOPERATIVE DIAGNOSTIC EVALUATION 
OF SERIES BY FIFTEEN SPECIALISTS 


To ascertain the possible accuracy of 
preoperative diagnosis and the pattern of 
selection of patients for thoracotomy, sets 
of preoperative chest roentgenograms were 
obtained on 50 of the 52 patients in the 
series. These, together with protocols con- 
taining all the information available prior 
to surgical intervention, were submitted to 
a group of established specialists including 
5 radiologists, 5 thoracic surgeons, and 5 
internists specializing in diseases of the 
chest. The following questionnaire was sub- 
mitted: 

1. Does the lesion conform to your inter- 

pretation of a coin lesion? 

2. What is your preoperative diagnosis? 

(a) Is the lesion inflammatory? 
(b) Is the lesion a benign tumor? 
(c) Is the lesion malignant? 

(d) Does it represent an anomaly? 

3. Would you recommend surgical re- 
moval? 

4. What is your indication for such sur- 
gical removal? 

(a) For diagnosis? 

(b) For cure of localized tumor? 

(c) For cure of localized inflam- 
matory disease? 

5. What additional diagnostic studies 
‘would you request in addition to the 
chest films and those contained in the 
protocol? 

The answers given by the participating 
specialists to the questionnaire are tabu- 
lated in Tables v, vi, viti, and 1x. 

The responses to the first question “DOES 
THE LESION CONFORM TO YOUR INTERPRETA- 
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TION OF A COIN LESION?” are shown in 
Table v. Of the granulomatous lesions the 
majority of the reviewers felt that 11 out of 
the 16 granulomas of undetermined etiology 
represented "coin lesions," while 7 of the 8 
coccidiomas, 3 of the 5 tuberculomas, 1 of 
the 2 histoplasmomas; 4 of the 6 foci of 
chronic pneumonitis; 4 of the 5 hamar- 
tomas; and none of the 8 malignancies 
were considered typical "coin lesions." 
There appeared to be no notable difference 
between the opinions of the radiologists, 
surgeons, and internists. 

The responses to the second question 
"WHAT IS YOUR PREOPERATIVE DIAGNOSIS?" 
are shown in Table vi. The inflammatory 
lesions were considered to be such by 88 per 
cent of all of the reviewers (95 per cent of 
the radiologists, 82 per cent of the surgeons, 
and 88 per cent of the internists). There 
were only a few who felt that some of 
these lesions represented a benign or 
malignant tumor or an anomaly. 

In the malignant lesions, there was 
decided variation in the preoperative diag- 
noses. The majority of the radiologists 
favored malignancy in all 8 cases, the 
majority of the surgeons in 6 of the 8, 
but the majority of the internists in only 4 
of the 8. Over-all, 70 per cent of the re- 
viewers favored the diagnosis of malignancy 
in this group (75 per cent of the radiologists, 
71 per cent of the surgeons, and 65 per 
cent of the internists). In this proved group 
of malignancies, the second diagnostic 
choice was inflammatory lesion, favored by 
27 per cent of all of the reviewers (17 per 
cent of the radiologists, 27 per cent of the 
surgeons, and 35 per cent of the internists). 
The remaining 3 per cent of the specialists 
considered the lesions benign tumor or 
anomaly. 

In the ; hamartomas, the diagnoses were 
inflammatory lesion (57 per cent) and 
malignancy (39 per cent). Seventy-two per 
cent of the radiologists felt that these 
lesions were inflammatory and 24 per cent 
that they were malignant. Both the sur- 
geons’ and internists’ opinions were divided 
almost evenly between these two groups. 
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Tase V 
DOES THIS LESION CONFORM TO YOUR INTERPRETATION OF A COIN LESION? 
Radiologists | Surgeons Internists Whole Group 


Pathologic Diagnosis Consensus on 


Yes No | Yes No | Yes No | Diagnosis Ás 





Coin Lesion 
Granuloma (31) 
Granuloma of Undetermined 
Etiology (16) 
GI 2 3 3 2 I 4 6 9 No 
G2 2 3 5 I 4 3 I2 No 
G3 5 - 4 I L: ~- 14 I Yes 
G4 5 ~- 3 2 5 - 13 2 Yes 
G5 5 ~ 5 2 5 ~ 13 2 Yes 
G6 I 4 2 3 3 2 6 9 No 
G7 — 5 3 2 — [ 8 I2 No 
G8 5 — 5 - 4 I I4 I Yes 
G9 5 3i 5 = 5 =| XS =a Yes 
Gio 5 — 2 3 2 3 9 6 Yes 
Gir 5 - k 2 4 I 12 3 Yes 
G12 4 I 5 — 4 I 13 2 Yes 
G13 5 — 4 I 4 I 13 2 Yes 
G4 4 I 4 I n 2 II 4 Yes 
G15 I 4 2 3 I 4 4 II No 
G16 5 — ^ — 5 = Ig — Yes 
$9 21 $3 27 52 28 | 164 376 Yes 11, No 5 
Coccidioma (8) 
Ci 5 — 3 2 5 ~ 13 2 Yes 
Ca 5 — 5 - 4 t age I Yes 
C3 5 e 5 = 5 m ts i Yes 
C4 4 I 5 — 5 — I4 I Yes 
C; 4 I 3 2 3 2 IO 5 Yes 
C6 — 5 2 3 — 5 2. rs No 
C7 5 ~ 4 I 4 I 13 2 Yes 
C8 5 — 4 I 5 — I4 I Yes 
33 gs dq. 291 95 25 | Yes7,No1 
Tuberculoma (5) 
Tr — 5 2 2 13 No 
T2 5 — 5 I4 I Yes 
T3 -— 5 2 4 II No 
T4 5 = 5 15 S Yes 
Ts 2 3 5 II 4 Yes 
12 13 19 46 29 Yes 3, No 2 
Histoplasmoma (2) 
Hi I 4 3 3 8 No 
Ha 4 I 5 12 3 Yes 
5 5 8 I9 II Yes 1, No 1 
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TABLE V (Continued) 


DOES THIS LESION CONFORM TO YOUR INTERPRETATION OF A COIN LESION? 







Radiologists 


Pathologic Diagnosis 






Yes No 


Chronic Focal Pneumonitis (6) 
Pi 
Pa 


Hı 


Malignancy (8) 
Bronchogenic Carcinoma (5) 


-Alveolar Cell Carcinoma (3) 
M6 


M7 
M8 


No reviewers called any of these lesions 
anomalies, and only 3 of the 75 diagnoses 
were benign tumor. It is to be noted that 
the hamartomas are the only group of 
benign lesions with a significant question 
as to malignancy in this series. 

It is noteworthy that the diagnoses of 
benign tumor, anomaly, and malignant 
tumor among the inflammatory lesions 
are very infrequent and widely scattered, 
except for 1 case of granuloma of undeter- 


Surgeons 





Internists Whole Group 

Consensus on 
Diagnosis As 
Coin Lesion 






Yes No | Yes No 


Yes o, No 8 


mined etiology which 3 of the 5 surgeons 
called malignant. 

The responses to the third question 
"WOULD YOU RECOMMEND SURGICAL REMOV- 
AL"? are shown in Table vu. Of the granulo- 
mas of undetermined etiology, 7 out of 16 
lesions would have been surgically re- 
moved, based on the majority opinion of 
the group of reviewers. Of 6 lesions later 
found to be chronic focal areas of pneu- 
monitis, 2 would have been removed by 
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Tass VI 
WHAT IS YOUR PREOPERATIVE DIAGNOSIS? 
Radiologists Surgeons Internists Whole Group 
c = d 
.g .9 2 
La a he bog 
O O o 
Pathologic Diagnosis 1 si ds 1 5 8 
$5t 6 8t 6 B5 ü 
SE Sp se sel ee gm g | Majority 
E &EERS ERR BERE, & &| Consensus 
SH" O Saas d "BC o ü Cd on 
= C ow a S «c & a g 5 . 
asd Sasd, Sa Sa) A S| Malignancy 
Granuloma (31) 
Granuloma of Undeter- 
mined Etiology (16) 
GI g-- -> 4 I - - 5 =- = — 15 — | Benign 
G2 4 - = 5- ~- - 5 - — 15 -— | Benign 
G3 $- - - 3 2 ~= = 3 I I- 14 1 | Benign 
G4 gA m Oe oa LED ee DOES escop Bengan 
G5 Boe 59 me qp deceexe a ae es (oper c | Benign 
G6 g- =- - 4 I ~= - § =- ~ — 1s — | Benign 
G7 Be e oe es, SG eee a NU 
G8 S$ -- - $-- = 4 — 1 — I4 I | Benign 
Gg £ = - = 4 — I - 4-1- 13 2 | Benign 
Gro $- - - 3 I I - 4 I - = 14 I | Benign 
Git $$ -= ~- = 3 I - I 3 — 1 I 14 1 | Benign 
Gr2 $- =- - $- ~ - 5 =- ~= - I$. — | Benign 
G13 $-- - § -= ~ - 5 =- ~= - 1s — | Benign 
G14 S$ - - = 4 - I - 4 — I — I3 2 | Benign 
Gis g- - = g =- = = g - = - ig — | Benign 
G16 3 1 1 - I I 3- 4 1-7 - II 4 | Benign 
76 2 1 I | 65 7 6 2 | 71 3 § 1 {| 228 12 | Benign-16 
Coccidioma (8) 
CI -= -= - 4 I ~ - 5- = - 15 — | Benign 
C2 p G e n eh a Sg eee e a gm Benign 
C3 =- -= = =- = >= 4 - I - 14 I | Benign 
C4 p te se et | ee ee eg ~ — | 1§ — | Benign 
C; 4 I=- 3 I I - 3 2 - - 14 I | Benign 
C6 5g -- - 5 - = 5 - — Ig — | Benign 
C7 $- -~ = 4 — I - 4-1 - 13 2 | Benign 
C8 = ~= = 3 2 = - g =- ~ — 1s — | Benign 
3g. d oe L4 E Ec 4 | Benign-8 
Tuberculoma (5) 
T: By wee ee eee Ro ee — | Benign 
Ta gs eae ee A ae oe I | Benign 
T3 3 11-— d Å= d oe 2 | Benign 
T4 $$ —-——-l]|s--- 1 | Benign 
Ts s-- + 2 X X d 2 | Benign 
23 I I Der I 2 I 6 | Benign-5 
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TaBe VI (Continued) 








Radiologists Surgeons Internists Whole Group 
g : r 
T "a ks m ta 
fae la. [d o 
mm : P S3 b. O S b. 9 A 
Pathologic Diagnosis E gm E BE e gh Majority 
eo BM + e 0j 42 wo äg 2 4 
iriiisiiir.l| te 
B t B g E & b z E B & E E) E: : 
Ses G d cx B Da os S = Malignancy 
3 aos gdaj g Z 
SAAd Saeed EAA z 
Histoplasmoma (2) 
Hı $-- — § =- =- > $$ =- =~ - 15 — | Benign 
Ha > p J« X^ IE o ao E ege I4 I Benign 
IQ: cem scm 8 11- 9. Im = 29 1 | Benign 
Chronic Focal 
Pneumonitis (6) 
Pi 4 I~- 2.4. (7: = 13 2 | Benign 
P2 4 1, 7 ~ S$ = = = 14 I | Benign 
P3 = = - $$ = = >= I$. — | Benign 
P4 M a 4 1 = ~ | 15 — | Benign 
P; 4 1-- 4 17 > 15 — | Benign 
P6 S$ =- ~= >= 4-7 I - 12 3 | Benign 
27 3 CEES 26 3 Q m 84 6 Benign-6 
Hamartoma (5) 
Hi 3-72 - I= 4 - 5 1o |*Malignant 
Ha 3-2 - I1—4 - 5 10 |*Malignant 
H3 4 — I ~> = =- = 13 2 | Benign 
H4 3 II - 307 2 - 1o 5 |TBenign 
Hs g = = = 3-72 > 13 2 | Benign 
18 1 6 — |12 211 —- |13 -12 - 46 29 |*Malignant2 
Benign-3 (1 t) 
Malignancy (8) 
Bronchogenic Carcinoma(s) 
Mi — I 4 — —- = g - =- § = 1 14 |*Malignant 
M2 I 153 - 2- 3 - 4 7 I ~ 8 7 "Benign 
M3 I= 4 ~ 2 = 3 > 3-72 - 6 g |*Malignant 
M4 2-3 ~= 4 - I - 4 ~ I ~ 1o 5$ |TBenign 
Ms - = g -= e a d oce - = g = — 15 |*Malignant 
Alveolar Cell Carcinoma (3) 
M6 I-47 | m= = 5 = | m= § = 1 14 |*Malignant 
M7 2-3 - 37 2 = 372 - 8 7 |*Benign 
M8 ~ I 4 ~ ~- = § = - = § = I I4 |*Malignant 
7 330 - [1 ~29 — | 14 - 26 - 38 8; j*Malignant-5 


Benign-3 (1 f) 


* Less than two-thirds of the participating specialists diagnose the lesion a3 benign, therefore surgical intervention is indicated. 

t hid two-thirds (10/15) of the participating specialists diagnose the lesion as benign, therefore surgical intervention is strongly 
considered, 

All of the other lesions were considered benign by more than two-thirds of the participating specialists. 
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TaBLe VII 


THEORETIC PROBABILITY OF CALLING MALIGNANT LESIONS BENIGN OR BENIGN LESIONS MALIGNANT BASED 
ON THE RECOMMENDED CRITERIA FOR A MEDICAL-SURGICAL-RADIOLOGIC CHEST CONFERENCE 


Malignant Lesions 
Called Benign 


Criterion 


— 





Two-thirds or more interpreting lesion as benign 
More than two-thirds interpreting lesion as be- 
nign 


Benign Lesions 
Called Malignant 


No. of Consultants 


I5 6 I5 

Probability” 
0.0628 0.0028 o.o118 0,001! 
0.0093 0.0005 0.0952 0.0082 


* Probabilities are based on the binomial probability distribution where it is assumed that the probability of calling a case emauepant 
when benign is 0.09 and the probability of calling a case benign when malignant is 0.29. 


surgery and 4 rejected, while of the 5 
tuberculomas, 2 histoplasmomas, and 5 
hamartomas all would have been surgically 
removed. There were 8 lesions later proven 
to be coccidiomas and in 4 of these surgery 
was recommended. Of the 8 cases of ma- 
lignant lesions, surgery was recommended 
in 7. The patient in whom surgery was not 
advised (M8) had a history of a previously 
proven malignancy of the left lung, and he 
later developed the “coin lesion" under 
consideration in his right lung. It is noted 
that only 32 of the £o patients in the study 
would have been selected for thoracotomy 
by a simple majority of this group of re- 
viewers. 

The over-all selection for thoracotomy, 
independent of the preoperative diagnostic 
impression, by the majority of the surgeons 
was 78 per cent (39 out of 50), compared 
with 46 per cent (23 out of ṣo) by the 
radiologists and 34 per cent (17 out of 50) 
by the internists. In the cases of inflam- 
matory lesions, surgery was recommended 
most often by the surgeons (27 out of 37, 
compared with 13 out of 37 by the radiolo- 
gists, 7 out of 37 by the internists, and 
20 out of 37 by the majority of the com- 
bined group). In the malignant lesions, it 
is noted that the surgeons selected 7 out 
of 8 for thoracotomy, the same as the 
radiologist, but the internists selected only 
ç of the 8. 


The responses to the fourth question 
"WHAT IS YOUR INDICATION FOR SURGICAL 
REMOVAL?" are shown in Table 1x. The 
principal reason listed for surgical inter- 
vention in the case of the lesions which 
later proved to be inflammatory (granu- 
loma of undetermined etiology, tubercu- 
loma, histoplasmoma, coccidioma, and 
chronic focal pneumonitis) was "for diag- 
nosis, which greatly predominated over 
"for cure of localized tumor." In lesions 
later shown to be hamartoma, there was 
almost an even split among the reviewers 
between “‘for cure of localized tumor” and 
"for diagnosis," and it should be noted that 
these were diagnosed either as inflamma- 
tory lesions or malignant tumors (Table 
v1). Of the subsequently proven malignant 
lesions, the recommendation for removal 
"for cure of localized tumor” exceeded "for 
diagnosis" by approximately 4 to 1, and 
these were correctly diagnosed preopera- 
tively as malignancies by the same ratio. 
“For cure of localized inflammatory dis- 
ease" was infrequently listed as a reason 
for surgery (about 1 per cent). 

The responses to the last question “WHAT 
ADDITIONAL DIAGNOSTIC STUDIES WOULD 
YOU REQUEST IN ADDITION TO THE CHEST 
FILMS AND THOSE CONTAINED IN THE PROTO- 
COL?" are too voluminous to tabulate. Most 
of the protocols and the accompanying chest 
roentgenograms were considered adequate 
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for an accurate appraisal. On individual 
cases many of the reviewers requested such 
additional information as follows: (1) lam- 
inagrams to demonstrate the presence of ir- 
regularities of calcifications in the density; 
(b) skin tests including tuberculin, histo- 
plasmin, and coccidioidin on the few pa- 
tients who had not had them; (c) comple- 
ment fixation tests on all patients having 
positive coccidioidin or histoplasmin skin 
tests; (d) bronchoscopic examination prior 
to surgical intervention; (e) cytologic 
studies on the sputum when malignancy 
was suspected; (f) gastric washings and/or 
sputum studies for acid-fast bacilli on pa- 
tients with positive tuberculin skin tests; 
(g) scalene lymph node biopsy, when ma- 
lignancy was suspected; (h) angiograms 
when congenital anomalies of the lung 
were suspected; and (1) intravenous pyelo- 
grams and/or gastrointestinal roentgeno- 
graphic studies in suspected metastatic le- 
sions from the kidney, gastrointestinal tract, 
or pancreas. These additional procedures 
were requested so that an accurate diagno- 
sis could be made and thereby the need for 
surgery better determined. Since in this 
series thoracotomy was the rule, some 
otherwise indicated preoperative tests were 
omitted in the work-ups. 


DISCUSSION 


The indications for surgical excision of 
asymptomatic solitary pulmonary lesions 
are reported to be the high incidence of 
malignancy, and the low operative mortal- 
ity and morbidity. The indications for 
surgical excision of known inflammatory 
lesions (which are usually focal manifesta- 
tions of systemic disease and which com- 
prised 73 per cent of the solitary nodules 
of this series) are not clear. Mitchell? 
reported that 25 per cent of one series of 
patients. with tuberculomas treated con- 
servatively prior to drug therapy had fur- 
ther progression of their disease. In other 
series *1^!7 followed for 6 months to 15 
years, there was a relapse rate ranging from 
7 per cent to 30 per cent. It should be 
emphasized that in Mitchell's cases, and in 
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the others reported, all patients were 
known to have had prior active pulmonary 
tuberculosis and had been treated without 
specific antituberculous therapy, the tuber- 
culomas being late manifestations. This 
Is In contradistinction to the patient with 
a solitary nodule of the lung having no 
history identifying his disease as arrested 
pulmonary tuberculosis at the time of the 
discovery of the solitary lesion, as was the 
case with the patients in this series. 

There are no references regarding the 
incidence of progression of coccidiomas or 
histoplasmomas. Winn has a conserva- 
tive attitude about the management of the 
cavitary lesions of coccidioidomycosis, and 
states that he has never seen dissemination 
or spread from person to person. He advises 
surgical removal for complications such as 
hemorrhage, pneumonitis, pleural effusion, 
and abscess formation. One could conclude 
that such a conservative attitude toward 
the cavity of coccidioidomycosis would lead 
to a still more conservative attitude with 
regard to the solitary nodule of the disease. 
Hinshaw and Garland! likewise advocate 
a conservative policy and state that in the 
San Joaquin Valley of California less than 
I per cent of such solitary lesions prove to 
be malignant. 

In regard to the histoplasmoma, no 
references are available regarding the inci- 
dence of progression. The relative infre- 
quency of the acute forms of histoplas- 
mosis?:$311515 when compared with the high 
incidence of pulmonary calcifications, nega- 
tive tuberculin skin tests, and positive 
skin tests for histoplasmosis would appear 
to be a contraindication for surgical ex- 
cision of all “coin lesions," at least in 
endemic areas such as the Mississippi 
Valley. 

Reports dealing with granulomas of un- 
determined etiology (most of which un- 
doubtedly represent "burned out" tuber- 
culomas, histoplasmomas, or coccidiomas), 
areas of chronic focal pneumonitis, and 
hamartomas are likewise not well docu- 
mented as to their progression, either 
clinically or roentgenologically. There is 
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Tase VIII 
WOULD YOU RECOMMEND SURGICAL REMOVAL? 
Radiologists Surgeons Internists Whole Group 
Majoriti 
Pathologic Diagnosis A 
Yes No Yes | No Yes | No on Suniel 
Removal 
Granuloma (31) 
Granuloma of 
Undetermined 
Etiology (16) 
Gi 2 3 5 » 3 2 5 TYes 
Ga I 4 -— 5 I 4 13 No 
G3 I 4 4 I 5 = 5 TYes 
G4 2 3 4 I 2 3 a Yes 
G5 = 5 2 3 3 5 13 No 
G6 2 3 4 I I 4 8 No 
G7 ~~ 5 3 2 I 4 II No 
G8 1 4 4 2 2 3 No 
G9 M 5 2 3 2 3 II No 
Gio 2 3 2 3 2 3 No 
Gu I 4 4 1 4 I 6 Yes 
G12 I 4 3 2 I 4 IO No 
G13 I 4 2 3 -~ 5 12 No 
G14 2 3 4 I 2 3 7 Yes 
Gis 3 2 5 p 2 3 5 Yes 
G16 4 I 4 I I 4 6 Yes 
51 29 29 51 137 | Yes 7, Nog 
Coccidioma (8) 
C1 E 5 g -— I 4 6 9 No 
C2 - 5 4 I - 5 4 1I No 
C3 T 4 4 I 2 3 7 8 No 
C4 1 4. 2 3 — 5 3 12 No 
C5 3 2 5 = 2 3 10 5 TYes 
C6 3 2 4 I I 4 8 7 Yes 
C7 2 3 5 = 2 3 9 6 Yes 
C8 3 2 5 - 2 3 IO 5 TYes 
13 57 63 | Yes 4, No 4 
Tuberculoma (5) 
T1 3 9 6 Yes 
T2 3 I2 3 *Yes 
T3 5 14 I *Yes 
T4 4 II 4 *Yes 
Ts 2 8 7 Yes 
17 $4 2I Yes 5, Noo 
Histoplasmoma (2) 
Hi 4 IO 5 1Yes 
Ha 5 II 4 *Yes 
9 21 9 |Yes2, Noo 
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Tague VIII (Continued) 
WOULD YOU RECOMMEND SURGICAL REMOVAL? 
Radiologists Surgeons Internists Whole Group 
l : Majority 
Pathologic Diagnosis 
Yes No | Yes No | Yes No | Ye No | Sepia 
Removal 
Chronic Focal 
Pneumonitis (6) 
Pi - 4 I 12 3 *Yes 
P2 3 1 4 4 II No 
P3 3 5 3 12 No 
P4 3 -— 5 3 I2 No 
Pr 3 2 3 6 9 No 
P6 I 2 3 9 6 Yes 
13 9 21 37 53 | Yes2, No 4 
Hamartoma (5) 
Hı I 4 I IO 5 TYes 
H2 - 4 I 13 2 * Yes 
H3 2 3 2 9 6 Yes 
H4 2 3 2 8 7 Yes 
Hs ~ 5 - 14 I *Yes 
5 I9 6 54 21 Yes 5, Noo 
Malignancy (8) 
Bronchogenic 
Carcinoma (5) 
M1 5 - g - 5 — I5 — *Yes 
M2 5 - 3 2 2 3 10 5 tYes 
M3 5 = 4 I 3 2 12 3 *Y es 
M4 5 ~ I 4 2 3 8 7 Yes 
Ms 5 5s 5 = 5 = 15 z *Yes 
Alveolar Cell 
Carcinoma (3) 
M6 5 = 5 = 5 = 15 z *Yes 
M7 4 I 5 - 3 2 12 3 *Yes 
M8 2 3 4 I I 4 7 8 tNo 
36 4 32 8 26 I4 94 26 Yes 7, No 1 


* More than two-thirds of the specialists favor thoracotomy. 
T Exactly two-thirds of the specialists favor thoracotomy. 
1 Previously diagnosed malignancy in other lung. 


evidence that some of the areas of local- 
ized chronic pneumonitis may result in 
segmental atelectasis and, therefore, sur- 
gical removal may be indicated. It appears 
probable, however, that such nonresolving 
cases are exceptional, and the surgery is 
not then for removal of a “coin lesion." 


If it is believed that solitary pulmonary 
densities should be surgically removed, it 
appears obvious that there are some in- 
stances where an-early diagnosis as to the 
type of density may be made with a high 
degree of certainty. Such instances are 
illustrated in Cases 11 and rm in Table rv. 
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In order to evaluate the possible accuracy 
of preoperative diagnosis, a questionnaire 
was submitted to 15 specialists in the field 
of chest disease, together with the chest 
roentgenograms and preoperative clinical 
protocols of £o patients, and the responses 
reveal some very interesting data. The term 
"coin lesion” does not have a specific mean- 
ing and the term should probably be 
avoided, or 1f used must be carefully and 
explicitly defined. The cases in this series 
fulfill the present authors’ rather broad 
criterla for "coin lesions" and the diver- 
gence of opinion among the 15 specialists 
clearly illustrates the lack of a uniform 
meaning of the term “coin lesion.” It is 
important to note that the inflammatory 
lesions were considered “coin lesions" in 
most cases, with the coccidiomas and 
hamartomas most often fulfilling the ap- 
parently different criteria of the various 
reviewers. It appears significant that none 
of the malignancies were considered “coin 
lesions" by the majority of reviewers, al- 
though they fulfilled the authors' criteria, 
and most of them were included in the 
series of French eż 2/5 This would suggest 
that most such malignant “coin lesions” 
have different characteristics than most 
benign lesions, but when compared with 
the preoperative diagnoses (Table v1) no 
such clear-cut differences are apparent. 
This indicates a lack of significance of the 
concept of a “coin lesion” in this sense. 
The marked split of individual opinion on 
each lesion, and between lesions, again indi- 
cates the lack of any universal meaning of 
the term “coin lesion." 

When this series of reasonably complete 
protocols and chest roentgenograms of pa- 
tients with solitary pulmonary nodules 
was presented to a group of well qualified 
internists, surgeons, and radiologists, a 
high degree of preoperative diagnostic ac- 
curacy of malignancy versus nonmalig- 
nancy was achieved. In the entire group of 
so cases the majority opinion of the radi- 
ologists was correct regarding malignancy 
or nonmalignancy, while the majority of the 
surgeons missed 5 (2 hamartomas called 
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malignant, 2 malignancies called non- 
malignant, and one granuloma called ma- 
lignant), and the majority of the internists 
missed 6 (4 malignancies called nonmalig- 
nant, including the same 2 called nonmalig- 
nant by the surgeons; and the same 2 ham- 
artomas called malignant by the surgeons). 
It should be emphasized that in 19 of the 37 
inflammatory lesions all 15 reviewers unani- 
mously called the lesion nonmalignant, but 
the 5 radiologists unanimously agreed on 29 
of the 37. Of the inflammatory lesions as a 
group, agreement was gen: excellent 
with no more than 4 corgring any one 
lesion malignant. The opinions in the cases 
of the hamartomas and malignancies were 
much more divided. Based on the opinions 
in this series, the significantly better per- 
formance of the radiologists compared with 
that of the surgeons and internists should 
be noted, emphasizing the importance of 
the interpretation of roentgenograms and 
of thorough training in this area. 

When the impression of nonmalignancy 
was held by more. than two-thirds (11 or 
more) of the reviewing physicians, it was 
invariably correct, and this was the case 
in 37 out of the 37 inflammatory lesions 
and in 2 of the 5 hamartomas, but in none 
of the 8 malignancies. The majority opinion 
had a poor correlation with the actual diag- 
nosis in the case of the hamartomas and 
malignancies, but was also uniformly cor- 
rect in the case of all of the inflammatory 
lesions. The area of greatest difficulty 
centered in calling the hamartomas malig- 
nant and in failing to recognize some malig- 
nancies. Only 5 of the 8 malignant lesions 
were correctly diagnosed by the majority of 
the reviewers, yet in none of these cases 
did more than two-thirds of the reviewers 
make the error. 

Thus, using the criterion that a lesion 
will be considered malignant unless more 
than two-thirds (11 or more) of the reviewers 
call it nonmalignant, all of the malignan- 
cies would have been considered malignant 
in this series and only 3 benign lesions (all 
hamartomas, H1, H2, H4) would have been 
called malignant. If a lesser criterion of two- 
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thirds or more (10 or more) of the reviewers 
calling a lesion nonmalignant were adopted, 
I of the 8 malignancies (M4) would have 
been considered benign and missed, and 
only 2 of the hamartomas (H1, H2) would 
have been considered malignant. No signifi- 
cant question arises concerning any of the 
inflammatory lesions using either of these 
criteria, all of them being overwhelmingly 
considered nonmalignant. 

On the basis of these data, it is concluded 
that if a 6 member medical-surgical-radi- 
ologic chest*¢onference, consisting prefer- 
ably of 2 ménibers from each specialty, is 
established, it would be able to accurately 
diagnose solitary pulmonary nodules or 
“coin lesions” as to malignancy or non- 
malignancy. Either the criterion of more 
than two-thirds (5 or more) of the members 
agreeing a lesion 1s not malignant, or one 
of two-thirds or more (4 or more) agreeing, 
is indicated by these data. A stastitical 
analysis of the interpretation of this series 
on these bases by a medical-surgical- 
radiologic chest conference is given in 
Table vir. This analysis 1s based on 630 
total evaluations of the benign lesions 
which were gI per cent correct, and on 120 
ovaluations of the malignant lesions which 
were 71 per cent correct. The interpre- 
tation of these data is that with 6 con- 
sultants, and using the criterion that 
more than two-thirds (5 or more) must call 
a lesion benign, there is a o.9 per cent 
chance that a malignant lesion will be 
: misdiagnosed as benign. Using the criterion 
of two-thirds or more (4 or more), there is a 
6.28 per cent chance of error. Since the less 
chance taken on missing a malignancy the 
greater the number of benign lesions con- 
sidered possibly malignant, the corres- 
ponding chances of calling a benign lesion 
malignant are 9.52 per cent and 1.18 per 
cent, and most of these lesions will be 
hamartomas with only a very rare inflam- 
matory lesion misdiagnosed as malignant. 
This may seem to be a narrow margin on 
which to work, but it should be empha- 
sized again that one-half of the inflam- 
matory lesions were regarded as benign 
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by all 15 reviewers in this series, and 
the remaining half were regarded as 
malignant by only 1 to at most 4 reviewers. 
Thus, whatever reasonable criteria one 
desires to establish, the inflammatory 
solitary pulmonary nodules will be called 
benign by the great majority of the mem- 
bers of such a conference and quite clearly 
separated from the malignancies and most 
of the hamartomas. It is far better to make 
any errors in favor of diagnosing the maxi- 
mum number of malignancies, even if a 
somewhat greater number of benign le- 
sions are preoperatively felt to be suspicious 
for malignancy, and therefore the authors' 
recommended, criterion 1s that a lesion 
should be considered malignant unless 
more than two-thirds (§ or more of a 6 
man conference) of the reviewers feel it is 
benign. This will result in a correct diag- 
nosis of 99 per cent of the malignancies 
and go per cent of the benign lesions, with 
most of the errors occurring in the relatively 
small group of hamartomas. 

With 15 consultants, the errors should 
be markedly reduced but a conference of 
this size is impractical. Examination of the 
statistical data in Table vir for r$ re- 
viewers would suggest that in a series of 
the size of the one presented no errors 
would be made, yet, using the more than 
two-thirds criterion, 2 hamartomas were 
diagnosed as malignant. Inspection of the 
data in Table v1 immediately reveals that 
the hamartomas form a special group with 
many characteristics that cause them to be 
considered malignant. The inhomogeneity 
of the benign group produces this paradox, 
but makes the statistical conclusions even 
more valid for the inflammatory lesions 
which constitute the great majority of the 
benign lesions. It becomes apparent that 
preoperatively about 50 per cent of the 
hamartomas will be considered to be ma- 
lignancies. The diagnostic error indicated 
by these data is considerably less than that 
of many fully accepted diagnostic pro- 
cedures, and on this basis it is felt that 
only a few selected solitary pulmonary 
nodules (“coin lesions") need be resected. 
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Taste IX 


WHAT IS YOUR INDICATION FOR SURGICAL REMOVAL? 


Internists 


Surgeons 


Radiologists 
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TABLE IX (Continued) 


Internists 


Surgeons 


Radiologists 
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For these reasons it is concluded that the 
view of many specialists in the field that 
accurate preoperative diagnosis is not 
possible is incorrect. Therefore, the doc- 
trine of surgically exploring all such pa- 
tients for diagnosis 1s not valid. If the 
proven diagnostic ability of a medical- 
surgical-radiologic chest conference is used 
as a basis for surgical exploration, in only 
a very rare malignancy will surgery not be 
performed, and go per cent of the patients 
with benign lesions will be spared the 
inherent morbidity and possible serious 
and permanent morbidity or mortality of 
thoracotomy. The reviewers of this series 
agree almost unanimously that “for cure of 
localized inflammatory disease" is not a 
valid reason for thoracotomy. The above 
recommended approach offers surgery to 
all who need it and few others are subjected. 
The exact details of the composition and 
criteria of such a medical-surgical-radio- 
logic chest conference must be worked out 
in each individual hospital, but the data 
and suggestions in this paper are adequate 
guide lines. 

In this series 50 consecutive patients 
with solitary pulmonary nodules or “coin 
lesions” had thoracotomies. If the recom- 
mended more than two-thirds criterion had 
been adopted, only 11 thoracotomies would 
have been performed; this would have in- 
cluded all 8 cases of malignant lesions, and 
3 cases of hamartomas. The remaining 37 
patients with inflammatory lesions and 2 
with hamartomas would have been spared 
the morbidity and expense of thoracic sur- 
gical exploration. Even using unanimous 
agreement on nonmalignancy as a criterion, 
19 of these patients would have been spared 
thoracotomy. 

With all of the modern pressures for 
early definitive diagnosis and early sur- 
gery in cancer, some may argue the need 
for thoracotomy and histologic diagnosis 
in all cases, but, with a high degree of pre- 
operative diagnostic precision, watchful 
expectancy appears to be indicated, as in 
many other types of lesions. If a rare 
malignancy is not operated on as early 
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as it might have been due to an error in 
initial preoperative diagnosis by a properly 
qualified medical-surgical-radiologic chest 
conference, this is felt to be offset by the 
sparing of a very large group of patients 
from thoracotomy with its inherent mor- 
bidity, and its occasionally severe and per- 
manent morbidity or mortality. It may also 
be pointed out that the prognosis of pulmo- 
nary malignancy is very poor, even with 
early surgery. In this series only 2 of the 8 
patients with malignancy are alive and 
well 40 to 60 months postoperatively. Four 
are dead, and the other 2 are terminal with 
widespread metastatic disease. These pa- 
tients were all operated relatively “early,” 
as their lesions still fulfilled the authors' 
criteria for a “coin lesion." Every effort 
must be made to perform early resection 
of all malignancies, but not to the point 
of exposing large numbers of other patients 
to the hazards of anesthesia and major sur- 
gery. 

It is interesting to compare the data in 
Tables vr, vix, and 1x. The same group of 
doctors shows a high degree of preoperative 
diagnostic ability concerning the malig- 
nancy or nonmalignancy of solitary pulmo- 
nary nodules, but, when asked if thoracot- 
omy were indicated, they recommended 
surgical removal for diagnostic purposes. 
The surgeons' very high selection rate for 
thoracotomy is probably related to their 
training and the prevailing surgical doc- 
trine of early surgical resection of all pos- 
sibly malignant lesions. They are thor- 
oughly familiar with the techniques, but 
they tend to minimize the admittedly small 
morbidity in all cases, and the rare serious 
morbidity and mortality. The selection of 
32 of the 42 patients with benign lesions for 
thoracotomy by the surgeons seems ex- 
traordinarily high since only 3 of these pa- 
tients were diagnosed as having malignan- 
cies by the majority of this same group. The 
almost unanimous opinion of the radiolo- 
gists for thoracotomy in the malignancies 
correlates with their high degree of pre- 
operative diagnosis of the malignancies. In 
spite of the correct diagnosis of all 42 
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benign lesions by the majority of the 
radiologists, they still recommended 16 
for thoracotomy. The internists were still 
more conservative in recommending thora- 
cotomy, choosing only 12 patients with 
benign lesions; but they failed to recom- 
mend 3 of the patients with malignancies 
for surgery. The radiologists thus demon- 
strate a notably greater ability to diagnose 
and recommend appropriate treatment for 
this group of patients than either the sur- 
geons or internists. These data indicate 
that these physicians are not aware of 
their ability to correctly diagnose these 
lesions and lack confidence in this ability. 
It is therefore important that a medical- 
surgical-radiologic chest conference base 
its opinions and decisions on the members’ 
diagnoses of malignancy or nonmalignancy 
rather than on the individual decisions for 
or against surgery. Various patient factors 
in individual cases, of course, will some- 
times alter the course of action based on 
such a decision. According to the data in 
Table 1x, the only acceptable indication 
for surgery, except in unusual cases, is for 
cure of localized tumor—usually reflected 
as “for diagnosis." Surgery for cure of 
localized inflammatory disease is rarely if 
ever indicated. 

These data demonstrate a high degree 
of preoperative diagnostic accuracy of 
solitary lung lesions on the basis of the 
moderately complete preoperative proto- 
cols submitted. The additional data re- 
quested in many of the cases would serve 
to increase this accuracy, and such data 
should be available on request to any func- 
tioning clinical. medical-surgical-radiologic 
chest conference. The extreme importance 
of complete clinical studies and thorough 
clinical and roentgenologic follow-up of all 
cases cannot be overemphasized, especially 
if the patient does not have surgery. 


SUMMARY 


An analysis of 52 consecutive surgically 
removed solitary pulmonary nodules, or 
"coin lesions," reveals the following: 

1. The incidence of malignancy is 15.4 
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per cent. The most common pathologic 
entity is the granuloma (61.5 per cent) 
which includes the tuberculoma, coc- 
cidioma, histoplasmoma, and granuloma 
of undetermined etiology. Areas of chronic 
focal pneumonitis comprise I1.§ per cent, 
and hamartomas 11.5 per cent. 

2. Pulmonary symptoms were present 
in only 3 patients, all of whom proved to 
have carcinoma. 

3. Skin tests for tuberculosis, histo- 
plasmosis and coccidioidomycosis were 
useful but not diagnostic. 

4. Bronchoscopic examination was re- 
vealing in only 1 of the 7 patients proven 
to have carcinoma, and was negative in 8 
patients with benign lesions. 

5. Bronchial washings were negative for 
malignant cells in the 7 patients with 
malignancy; cultural studies were negative 
in II patients with inflammatory lesions 
including I patient with a tuberculoma 
showing acid-fast bacilli. 

6. Surgical mortality was zero; major 
complications occurred in 4 patients (7.7 
per cent), others suffered moderate com- 
plications, and all suffered the inherent 
morbidity and loss of time from thoracot- 
omy. 

7. Errors in medical-surgical-radiologic 
case management leading to thoracotomy 
or possibly contributing to the progression 
of pulmonary malignancy prior to surgery 
are discussed. 

Preoperative clinical protocols and chest 
roentgenograms of 50 of these patients, 
along with a questionnaire, were submitted 
for review to a group of 15 specialists (5 
internists specializing in diseases of the 
chest, 5 surgeons, and 5 radiologists) and 
revealed the following results: 

I. There was marked variation of opin- 
ion as to whether the lesions represented 
"coin lesions," indicating the lack of 
specific meaning of the term and that it 
should not be used unless it 1s clearly de- 
fined. 

2. The correct preoperative diagnosis as 
to malignancy versus nonmalignancy was 
made by the majority of the radiologists 
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in all 5o cases, while the majority of the 
surgeons misdiagnosed $ and the internists 
6. All of these 11 errors occurred among 
the cases of hamartomas and malignant 
lesions, with the exception of 1 granuloma 
which was called malignant by the sur- 
geons. 

3. No malignant lesion was erroneously 
diagnosed if more than two-thirds (11 out of 
15) of the reviewers agreed that it was 
nonmalignant, and more than two-thirds 
did agree that all 37 of the inflammatory 
lesions and 2 of the 5 hamartomas were 
benign. Using this as a criterion for surgery, 
39 of the 42 patients with nonmalignant 
lesions would have been spared thoracot- 
omy. All 8 cases of malignant lesions and 3 
cases of hamartoma would have been oper- 
ated on because more than two-thirds did 
not agree that the lesion was benign. Statis- 
tical analysis shows that with a 6 member 
medical-surgical-radiologic chest conference 
less than I per cent of cases presenting 
malignancies would not be operated on if 
more than two-thirds (5 or more) agreed that 
the lesion was benign and that only ro 
per cent of the patients with benign lesions 
would be subjected to thoracotomy, mostly 
patients with hamartomas. 

4. Surgical intervention, independent of 
the stated preoperative diagnostic impres- 
sion by the majority of the reviewers, was 
recommended in 64 per cent (32 out of 5o) 
of the cases. The majority of the radiologists 
recommended surgery in 46 per cent of the 
cases, the majority of the surgeons in 78 
per cent, and the majority of the internists 
In 34 per cent. The marked discrepancy be- 
tween this recommendation for surgery and 
the demonstrated diagnostic accuracy is 
apparently due to these physicians’ un- 
awareness of their diagnostic ability and 
their lack of confidence in it. 

5. The reason listed for recommending 
surgical intervention was almost always 
"for diagnosis," except for some lesions pre- 
operatively diagnosed as malignant when 
“for cure of localized tumor" was the reason 
stated. Removal “for cure of localized in- 
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flammatory disease" was almost never 
cited, and apparently was not considered 
an adequate indication. 

Patients presenting with solitary pul- 
monary nodules, or “‘coin lesions," should 
be studied by a medical-surgical-radiologic 
chest conference, probably consisting of 2 
specialists in each specialty. If 5 of the 6 
(more than two-thirds) agree that the lesion 
is nonmalignant, exploratory thoracotomy 
should be withheld and the patient care- 
fully followed. It even appears to be justi- 
fied to withhold surgery if 4 of the 6 
(two-thirds or more) agree that the lesion is 
nonmalignant. The exact constituency of 
such a chest conference and the precise 
criteria adopted must be modified to meet 
the local situation, but can be based on the 
statistical data from this series. 


CONCLUSIONS 


The concept of a thorough clinical evalu- 
ation of patients with solitary pulmonary 
nodules, or “coin lesions," followed by ex- 
ploratory thoracotomy on only the rela- 
tively few selected cases on whom more than 
two-thirds of the members of medical- 
surgical-radiologic chest conference do not 
agree that the lesion is nonmalignant has been 
presented. Most of these patients will have 
malignancies and most of the remainder 
will have hamartomas. The majority of in- 
flammatory “coin lesions" will be called 
unequivocally nonmalignant by such a 
chest conference. Most of the preoperative 
diagnoses are clear-cut from such a con- 
ference and routine surgical exploration ap- 
pears unwarranted; exploration for the 
purpose of diagnosis has a very limited 
role. On a statistical basis more than 99 
per cent of the malignancies will be oper- 
ated on and only about 10 per cent of the 
patients with benign lesions will be sub- 
jected to thoracotomy if the above criterion 
is used with a 6 member chest conference. 
In this series, if this criterion had been fol- 
lowed all of the cases of malignant lesions, 
some hamartomas, and zone of the in- 
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flammatory lesions would have been oper- 
ated on. 


Robert S. Cox, Jr., Major, MC 
Chief, Laboratory Service 
Rodriguez U. S. Army Hospital 
APO 851 

New York, New York 
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LAMINAGRAPHIC OBSERVATIONS OF THE LUNG 
VASCULATURE IN CHRONIC PULMONARY 
EMPHYSEMA* 


By MAURICIO J. DULFANO, M.D.,t and ANTONIO Dı RIENZO, M.D.1 


BOSTON, MASSACHUSETTS 


HE increased incidence of chronic 

pulmonary emphysema has stimu- 
lated considerable physiologic investigation 
which has led to a better understanding of 
the altered physiology. Stull, there remain 
important unanswered questions, namely: 
diagnosis of its very early stages by a com- 
paratively simple routine procedure, the 
assessment of anatomic damage, and the 
clarification of the basic physiopathogene- 
sis. 

The clinical ancillary methods of diag- 
nosis and prognosis in this disease have 
been but slightly improved. Conventional 
roentgenologic methods have proven to be 
unreliable in the diagnosis of different 
variants of emphysema?*45* and especially 
in the detection of the early stages when the 
anatomic destruction starts to take place.” 

The roentgenologic diagnosis of chronic 
pulmonary emphysema 1s still entertained 
on the basis of increased radiolucency 
and/or trapping in expiration especially 
when the diaphragmatic domes are flat- 
tened out. This will prove to be accurate 
and helpful in many cases; nevertheless, 
this simplified approach does not differen- 
tiate obstructive emphysema from other 
conditions that also produce hyperradiance, 
e.g., severe bronchial asthma without de- 
structive emphysema, simple over-inflation 
(senile, compensatory, or the thin-chested 
normals). Furthermore, the conventional 
criteria will not suffice to detect smaller 
local emphysematous areas when widely 
scattered throughout the lung,” mild em- 
physema complicating fibrosis and the 
centrilobular type of emphysema when any 


of these do not greatly disturb the dia- 
phragmatic motion. 

Finally, this approach will not provide 
Judgement of the respiratory and hemo- 
dynamic derangements. The former has 
been approached in the past mostly in 
terms of quantitation of total lung volume 
which bears no direct relationship to the 
severity of emphysema.’® A correlation of 
function to roentgenologic alterations in 
emphysema has been attempted by Barden 
and Comroe.* The hemodynamic abnormal- 
ities have been mentioned in the literature 
by several investigators who noticed varied 
alterations in the roentgenologic vascular 
pattern of these patients.*^*.5? A step fur- 
ther was to focus the attention on the 
abnormal peripheral pattern of this vascu- 
lature.^* These studies were based on 
conventional chest roentgenograms where 
definition of peripheral vascular structures 
is difficult due to layer superimposition.!5 
The laminagraphic approach to this prob- 
lem was apparently introduced by Scott 
and Lionberger,s and later mentioned by 
others.2:2535 Recently in an excellent paper, 
Fraser and Bates? took another step for- 
ward and described the different peripheral 
vascular patterns? in asthma and emphy- 
sema, concluding that laminagraphy is a 
valuable adjunct for the differential diag- 
nosis. They emphasized the extreme taper- 
ing of the arterial tree at the level beyond 
the third and fourth branches in cases of 
emphysema. 

These estimates of the vasculature in 
emphysema are still insufficient and do not 
explain most of the hemodynamic changes 


* From the Tufts Lung Station and the Department of Radiology, Boston City Hospital, Boston, Massachusetts. This investigation 
was supported by Research Grant No. H-5984 from the National Heart Institute of the U. S. Public Health Service. 
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t Chief Resident, and Research Fellow, Department of Radiology; Assistant in Radiology, Harvard Medical School. 
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observed in emphysema. We are still lack- 
ing the proper roentgenologic signs to iden- 
tify pulmonary hypertension before the 
clinical onset of cor pulmonale. This could 
be accomplished by the study of correlative 
data obtained by cardiac catheterization 
and laminagraphy. 

The purpose of this paper is to add some 
descriptive observations to the present 
roentgenologic knowledge of the vascular 
derangement in emphysema. These obser- 
vations will also be partially related to some 
qualitative changes observed in the pul- 
monary function studies. 


MATERIAL AND METHODS 


We have studied 17 patients with differ- 
ent clinical and physiologic degrees of 
chronic pulmonary emphysema. All of 
them, but one, were males. In most of them, 
the disease was moderate-to-far advanced 
as judged by the degree of steady effort 
dyspnea and clinical evidence of cor pul- 
monale. Table 1 lists the clinical and physio- 
logic profile of the group. None of the 
patients were in overt failure at the time of 
the study, though several were receiving 
maintenance doses of digitalis. The physio- 
logic determinations and laminagraphy 
were performed at close intervals. 
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I. PHYSIOLOGIC STUDIES 


Pulmonary function studies (Table 1) 
were performed according to established 
principles. The maximal breathing capacity 
was determined with a large spirometer and 
calculated from the volume expired in the 
first three-fourths of a second, multiplied 
by 40.7’ The distribution of inspired air was 
measured by the percentage of nitrogen 
expelled by the patient in forceful expira- 
tion at the end of an oxygen washout after 
he had reached an expired nitrogen concen- 
tration of 1 per cent (E.E.N.). The func- 
tional residual capacity (F.R.C.) was 
determined by a closed circuit helium 
technique.“ Arterial oxygen and carbon 
dioxide determinations were performed 
with a Van Slyke apparatus and the pH was 
measured by using a Cambridge glass elec- 
trode and the results were corrected to 37° 
C. The pCO, was then calculated.“ Expired 
gas was collected in a Douglas bag and ana- 
lyzed with a Scholander apparatus. Physio- 
logic dead space and ratio of dead space 
ventilation to tidal volume were then 
calculated. Mechanics of breathing were 
performed in the conventional way.? We do 
not have data on the patient’s diffusion 
capacity of the lung, nor have we calculated 
the percentage of venous admixture. 


TABLE I 
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IL ROENTGENOLOGIC STUDIES 


The fluoroscopic examination preceded 
all the other roentgenologic examinations. 
The diagnosis of emphysema was made in 
accordance with established principles and 
we concentrated mainly on the detection of 
areas of constant or increased radiolucency 
throughout the respiratory cycle, medias- 
tinal displacements, and decreased dia- 
phragmatic motion. Next, we obtained 
roentgenograms in the posteroanterior pro- 
jections taken in deep inspiration and 
expiration. A lateral roentgenogram in deep 
inspiration was also obtained. We looked 
especially for evidence of air trapping, 
bullae, and extent of diaphragmatic mo- 
tion. Special attention was given to the 
pattern of the blood vessels, their size, 
distribution, and the presence of peripheral 
areas of radiolucency. 


LAMINAGRAPHIC STUDIES 


A Picker 200 ma. machine was used. For 
the laminagraphic studies, we employed 5o 
ma. and a small spot focus. The kilovoltage 
was adjusted according to the size of the 
patient. The exposure time was always 
3 seconds. We have used horizontal lami- 
nagraphy with a displacement range of 14 
inches. At the beginning of the study, we 
compared individual vessel size, taking the 
laminagrams in the upright and horizontal 
positions. As no detectable change was 
found, we continued thereafter with the 
horizontal position in all the patients. 

In most of the cases, we used the simul- 
taneous multiple laminagraphic technique 
in a single exposure. This technique, de- 
scribed by de Abreu,? yields 7 lamina- 
graphic layers per single exposure, each cut 
located I cm. apart. Thus, each single 
exposure will allow the laminagraphic study 
of 7 cm. of lung parenchyma in a given 
projection. A slight disadvantage is the 
presence of minimal blurring which reduces 
somewhat the sharpness of the picture. The 
advantages of reducing exposure to the 
patient while performing a complete exami- 
nation outweighs the disadvantages. Sim- 
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monnetti and Giganti* have combined this 
procedure with angiography. In most of the 
patients we obtained the laminagraphic 
studies in the anteroposterior as well as in 
the lateral projection.? 

Previous observations, the study of 
plastic casts of the pulmonary circulation,® 
and our angiographic observations of the 
pulmonary artery in cadavers led us to 
conclude that the arteries and veins run 
mainly in a sagittal plane in the greatest 
portion of their length, and that only a 
minor part of them runs in the frontal plain. 
In view of these findings, we decided to 
concentrate especially on the lateral lami- 
nagrams at the level of the paramediastinal 
areas as well as peripherally. Presently, we 
feel that a good study of the pulmonary 
vessels which will map out all pulmonary 
segments can be achieved by the simul- 
taneous 7 layer laminagrams through 1 
single exposure of both right and left lateral 
projections. 


ADVANTAGES OF THE LATERAL LAMINAGRAM OVER 
THE ANTEROPOSTERIOR LAMINAGRAM IN THE 
STUDY OF EMPHYSEMA 


The anteroposterior laminagram yields 
essentially a picture of superimposition of 
vessels within the upper and lower lung 
fields separated by a radiolucency at the 
level of the midlung field. In this projection, 
the vessels are shortened and the study of 
the periphery of the lung is partial, and 
probably represents one-third of the true 
peripheral lung field. Within this periphery, 
the background is hazy due to the increased 
secondary radiation emanating from the 
rib area (Fig. 1). 

In the anteroposterior projection, the 
vessels of the right middle lobe and lingula, 
as well as the vessels of the superior seg- 
ment of the right lower lobe, are only par- 
tially visualized and mostly seen end-on. 
The limits of the lobes cannot be delimited 
in this projection. This is especially true in 
the areas of the right costophrenic angle 
which do not belong to the right middle 
lobe, but to the anterior segment of the 
right lower lobe. 





Fic. 1. Case ro. Anteroposterior laminagram, 12 


cm. The size of the “hole” is increased and within 
it the vessels are small. The “hole” is delimited by 
V4 above, and Ag below which in this case is 
displaced downward. The horizontal fissure (F) 
18 thickened. Note the extensive costal blurring. 
TA=truncus anterior. 


The lateral projection affords a better 
visualization of the periphery, which is seen 
to a larger extent than in the anteroposte- 
rior projection. The study of the periphery 
of the lung requires more than just observ- 
ing the areas adjacent to the costal wall and 
should include also the periphery of the 
individual lobes particularly within the 
midlung field. In the upper lobe when the 
vessels are involved in any pathologic 
process, the lateral laminagraphic projec- 
tion will clearly identify the individual 
segments (Fig. 2). 

Lateral laminagraphy is also superior for 
the individualization of the vessels of the 
inferior lingular segment and the vessels of 
the lower lobe: anterior basal segment (A; 
and Vs), the lateral basal segment (A, and 
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Vs) and posterior basal segment (Ai, and 
Vio) (Fig. 3 and 4). The artery and vein of 
the medial basal segment (A; and Vy) are 
very poorly seen on the anteroposterior 
laminagram due to superimposition with 
the shadow of the heart. In the left lung, 
the cardiac shadow also interfered with the 
laminagraphic visualization of Aj, and Vio. 
In the anteroposterior laminagram, the 
veins of the upper lobe are shaped with the 
concavity toward the mediastinum while 
the arteries are conveyed in the same direc- 
tion. In the lower lung field the reverse is 
true: the veins are convex and the arteries 
concave toward the mediastinum. 


IDENTIFICATION OF THE VESSELS ON THE 
LATERAL LAMINAGRAM 


Right Lung. The vessels of the right lung 
will be described first. The right main pul- 
monary artery cannot be clearly delimited. 
It appears as a somewhat rounded shadow, 
obscuring the anterior one-half of the 
trachea at the level of its bifurcation. An- 
teriorly, it cannot be separated from the 
superimposed shadow of the superior pul- 
monary vein (Fig. 4). 

The right main pulmonary artery gives 





Fig. 2. Case 9. Right lateral laminagram, 12 cm. 
Note the emphysematous area in the anterior (2) 
segment of the right upper lobe with abrupt end 
of dilated segmental vessels, while the posterior 
(3) and apical (1) segmental vessels are preserved. 
The confluence of the inferior pulmonary veins 
(I.V.) is clearly seen. 
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off an anterior superior branch, the truncus 
anterior (Fig. 1), which branches off into 
the anterior segment artery (A) and the 
apical segment artery (Ai) of the superior 
lobe (Fig. 4). The posterior segment artery 
(Ai) takes off directly from the pulmonary 
artery in its descending portion.? The veins 
accompany the arterial course and can be 
identified by a simple rule: when the bron- 
chus runs horizontally, the artery is above 
it and the vein below it; when the bronchus 
runs perpendicularly to the diaphragm, the 
artery 1s posterior and the vein anterior to 
the bronchus (Fig. 4). A; and V; are vessels 
of greater caliber than the vessels supplying 
the apical and posterior segments of the 
upper lobe. A, is particularly well visua- 
lized, extending from the anterior aspect of 
the trachea up to the periphery. Its inferior 
branch is also well visualized. The vein (V2) 
is well seen above and parallel to the hori- 
zontal fissure and can be followed up to its 
drainage into the superior pulmonary vein, 
just anteriorly to the pulmonary artery 





Fic. 3. Case 7. Left lateral laminagram, 8.5 cm. 
Somewhat better preserved circulation than on 
right side (Fig. 11) but showing scattered destruc- 
tion, more marked in segments 2, 5, 6, 7 and 8. 
The lateral “hole” is increased in size. Note that 
the lingular segmental branches (4 and 5) are 
well seen. LPA left pulmonary artery; LMB = 
left main bronchus; SPV superior pulmonary 
vein. 
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Fic. 4. Case 4. Right lateral laminagram, 13 cm. 
The vessels are large and well delineated. Their 
tapering off is smooth up to the segmental 
branches. There is a striking decrease in the num- 
ber of subsegmental vessels and complete disap- 
pearance beyond, The cardiac output was actually 
low and the patient had pulmonary artery hyper- 
tension. The source of increased vascular resist- 
ance seems to be in the very peripheral arterial 
branches. Practically all the segments have de- 
creased peripheral circulation but more so 2, 4, 5, 
7 and 8. RPA-— right pulmonary artery. 


(Fig. 4). The apical segment arteries and 
veins (A; and V) are seen almost superim- 
posed to the anterior aspect of the trachea. 
The peripheral branching of A; 1s poorly 
seen on the lateral laminagram because 
multiple structures at this level obscure it. 
The posterior segmental artery and vein 
(A; and Vi) run almost parallel and above 
the major fissure at about 3 cm. and 2 cm. 
of it, respectively. 

At the level of the minor fissure, the 
descending pulmonary artery branches off 
anteriorly to supply the right middle lobe 
segmental arteries (A, and As) (Fig. 3). 
These two vessels emerge separately or as 
a single trunk which later subdivides. 

The artery that supplies the lateral seg- 
ment of the right middle lobe (A4) emerges 
just below the minor fissure and is better 
seen in the peripheral lateral cuts (Fig. 4). 
The segmental artery and vein for the 
medial segment of the right middle lobe 





Fig. 5. Case 2. Right lateral laminagram, 11 cm. 
The vessels in the anterior segment of the upper 
lobe and lateral of middle lobe show abrupt de- 
crease in size. The posterior segment of the upper 
lobe (3) and superior of inferior lobe (6) seem to 
have increased circulation. The confluence of the 
right inferior vein (I.V.) is well seen. 


(A; and V;) run parallel and above the 
major fissure. They are better seen in the 
medial lateral cuts. V, and Vs can be usually 
followed up to the point where they drain 
into the superior pulmonary vein (Fig. 2). 
Occasionally, V, and V; drain into the 
inferior pulmonary vein. 

The pulmonary artery, immediately be- 
low or at the same level of emergence of A, 
and Ag, gives off from its dorsal surface the 
vascular supply for the superior segment of 
the right lower lobe (A, and V4) (Fig. 4). Ac 
and V, run in a parallel fashion and almost 
perpendicular to the posterior wall of the 
thorax. 

Ag runs 2 to 3 cm. parallel and below the 
major fissure, and delimits with A; above 
the fissure a hyperradiant space of de- 
creased vascularization that must not be 
confused with an emphysematous area. 
Next, the pulmonary artery branches off to 
supply the anterior basal (Ag), medial basal 
(A+), lateral basal (Ay), and posterior basal 
(Aio) segmental arteries of the lower lobe, 
which are seen in that order from the front 
backward (Fig. 4). 

On the lateral laminagram, the main 
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inferior pulmonary vein is seen separated 
from the hilus by the right middle lobe 
bronchus close to its entrance to the left 
atrium (Fig. 5). It appears below the 
bronchus of the right middle lobe and the 
major fissure, and anterior to the bronchus 
for the right lower lobe. 

Left Lung. On the lateral laminagram the 
left main pulmonary artery (LPA) is better 
visualized than the right. It is seen as a 
comma-shaped shadow encircling the left 
main bronchus (LMB) from above (Fig. 3). 
It gives off the artery for the anterior seg- 
ment of the left upper lobe (Aj). Va runs 
parallel to it and drains into the superior 
pulmonary vein (SPV) which is located 
below the left main bronchus, thus being 
separated from the left main pulmonary 
artery (Fig. 3). The vessels that supply the 
apical portion of the apicoposterior segment 
A; and Vi are seen in front and over the 
trachea respectively. The artery for the 
posterior portion of the apicoposterior 
segment of the upper lobe (called hereafter 
A; only for comparative purpose to the 
right side) branches out of the pulmonary 
artery in its most convex portion.® At this 
level of the left main pulmonary artery, V; 
runs almost perpendicular to it. This fact, 
plus its location below Ag, helps to differen- 
tiate V; from A. 

The superior lingular segmental artery 
(Aj) and vein (Vj) run parallel, and are 
projected anteriorly (Fig. 3). As, Va, A, and 
V, run in this order, from above downward 
in a horizontal and parallel fashion. The 
supply for the inferior segment of the lin- 
gula (A; and Vs) is two long branches that 
follow the aforementioned rule of the vein 
being placed below the artery and parallel 
to the major fissure. As and V; are much 
more difficult to visualize than A, and V,. 

Below the major fissure, the left pul. 
monary artery branches off in a similar 
fashion to the right pulmonary artery. 


ANTEROPOSTERIOR LAMINAGRAM 
As stressed before, its main disadvantage 


lies in the difficulty to recognize the individ- 
ual vessels; in particular, for the study of 
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emphysema, the lateral approach is far 
superior. Comprehensive descriptions of the 
vessels in the anteroposterior laminagrams 
have been published, and we will not dwell 
on this subject further.1?:55.39 


AREAS OF PHYSIOLOGIC HYPERRADIANCE 


Certain areas in the lung are normally 
hyperradiant, not because they contain 
more air in absolute terms, but because the 
vessels are decreased in number and size. 
This represents indeed a diminution of the 
vessel's caliber. The reason for it 1s that 
these areas represent the Juxtaposition of 
the periphery of 2 or more segments in the 
central core of the lung and at this level the 
vessels are obviously smaller. Several such 
areas are always present and should not be 
confused with emphysema. 

There are 2 such areas in the midlung 
field best seen on the anteroposterior lami- 
nagram. 

The anteroposterior medial cuts of the 
right lung show an ovoid area of radiance 
below A, the main axis of which is parallel 
to the minor fissure (Fig. 1 and 7). This 
area is limited below by the artery that 
supplies the anterior segment of the right 
lower lobe (As) or its vein (V3). This radio- 
lucency may be crossed in its middle por- 
tion by the artery or vein of the lateral 
segment of the right middle lobe (Au, V). 
This same area of radiolucency is seen in the 
left lung 2 cm. to 3 cm. posterior to that 
visualized on the right side. 

This area, within the left lung, is much 
more rounded than that on the right, and 
smaller and higher in relation to the oppo- 
site lung. These characteristics of the left- 
sided radiolucency are due to the fact that 
the left lung 1s smaller and the left pulmo- 
nary artery is higher than on the right side. 
In the left lung, A; and V; and A; and Vs 
also limit the upper and lower margins 
respectively and the space is also crossed by 
Ay. These radiolucent areas, which we call 
anteroposterior physiologic “holes,” are in 
fact the summation of the peripheral areas 
of several segments of the upper, middle, 
and lower lobe and have, therefore, vessels 
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Fie. 6. Case 6. Right lateral laminagram, 9 cm. De- 
creased circulation in the lower lobe and relative 
increase in the middle lobe and posterior segment 
of the upper lobe (reverted pattern). The emphy- 
sematous areas in the lower lobe have displaced 
upward the long fissure (F). The lateral “hole” is 
increased. 


of small size which accounts for the hyper- 
radiance of these areas and their possible 
confusion with emphysema. Another area 
of normal hyperradiance is seen on the 
lateral laminagram and is also a source of 
confusion in cases of emphysema (Fig. 3 
and 6). It has a triangular shape. The pos- 
terior border is formed by Vo, the anterior 
by the heart and inferior vena cava, its 
vertex by the descending pulmonary artery 
at the level where the inferior lobe segmen- 
tal vessels take off and the base by the 
diaphragm. This radiolucency, which we 
shall call the lateral physiologic. "hole," is 
usually crossed right in the middle by the 
medial basal segmental vessels (A; and V7) 
and closer to the heart by the anterior 
basal segmental vessels (As and Vs) (Fig. 6). 

If true emphysema sets in in these par- 
ticular areas of hyperradiance, it can be 
detected by the following: (a) the size of the 
“hole” is increased and its vessel's bound- 
aries are pushed apart, and (b) the vessels 
normally traversing the "hole" (Az, Vz, As, 
V4) are either absent or decreased in size 


(Fig. 3). 





t 
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Fic. 7. Case 16. Anteroposterior laminagram, 17 
cm. The physiologic right midlung ''hole" is well 
seen delimited by AV and AsV above and 
below the horizontal fissure (F). Note the costal 
blurring. 


DIFFERENTIAL DIAGNOSIS OF 
“NODULAR PATTERN 


One of the greatest advantages of lami- 
nagraphy over plain roentgenography is the 
possibility of clarifying the nature of the 
diffuse nodular or “streaky” pattern, which 
is often seen in patients with chronic lung 


disease. These are a common source of 


roentgenologic confusion and are read, 
according to the radiologist's will, as either 
fibrosis, bronchovascular markings, peri- 
bronchial thickening, suspected bronchi- 
ectasis, etc. This is particularly a problem 
in the vicinity of emphysematous areas 
when the adjacent lung is compressed and 
its structures pushed together. In emphy- 
sema, laminagraphy will easily prove that 
in most cases they are blood vessels seen 
either end-on or as short discontinued 
strips. We use the following criteria to 
clarify this pattern: (a) the vessels seen “at 
length” will change their sizes at different 


Mauricio J. Dulfano and Antonio Di Rienzo 


DECEMBER, 1962 


laminagraphic layer depths while the fibrot- 
ic bands will not; (b) the suspected fibrotic 
shadows will not bear a topographic rela- 
tionship to the vessel branching; and (c) 
circular shadows are clarified by studying 
the adjacent laminagrams distally and 
proximally. If the suspected shadow is a 
vessel, it will either increase or decrease in 
size. The fibrotic shadow will change at will 
and in many cases will appear as a hazy 


band (Fig. 8 and 9). 


ROENTGENOLOGIC CRITERIA OF DIFFERENT 
TYPES OF EMPHYSEMA 


I. BULLAE TYPE OF EMPHYSEMA 


The bullae type 1s recognized on the plain 
chest roentgenogram by the absence of 
arteries and veins in a given area associated 
with a central radiolucency and surrounded 
by atelectatic lung. The anteroposterior 
laminagram usually gives a better visuali- 
zation of this type of emphysema (Fig. 10). 


2. DIFFUSE VESICULAR EMPHYSEMA 


This emphysema is characterized mainly 
by diffuse irregular areas of air trapping, 
and may be detected during chest fluoros- 
copy and on the inspiration and expiration 
roentgenograms. On the anteroposterior 
laminagram, these areas are sometimes 
very difficult to detect and localize, espe- 





Fio. 8. Plain chest posteroanterior roentgenogram. 
Chronic diffuse interstitial fibrosis without evi- 
dence of emphysema. 


Vor. 88, No. 6 


cially when they are located peripherally or 
very centrally and particularly when they 
compromise selectively the posterior seg- 
ment of the upper lobe, the middle lobe 
segments, or the superior segment of the 
lower lobe (Fig. 1 and 7). On the lateral 
laminagram, these areas will show absence 
or diminution of the vascularization pe- 


ripherally and either normal (Fig. 3, 4 and | j 


11) or dilated segmental vessels proximally 
(Fig. 2 and 5). In the detection of mild 
peripheral emphysema, we use an added 
technique. We obtain very peripheral 
latera! laminagraphic layers where the 
vessels of the fifth and sixth degrees are 
clearly seen as tiny round shadows, albeit, 
one cannot identify individual segmental 





Fic. 9. Same case as in Figure 8. Right lateral 
laminagram, 11 cm. Unsuspected emphysematous 
areas in the anterior parts of upper and middle 
lobes were disclosed. The posterior segment of the 
upper lobe shows increased vascularization even 
when compared to the lower lobe vessels. The 
right middle lobe bronchus (B) is clearly: under- 
lined because of peribronchial fibrosis. The back- 
ground is hazy because of the nodular type of 
fibrosis (N). Note that the nodules bear no topo- 
graphic relationship to blood vessels. 
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Fig. 10. Case 3. Right lateral laminagram, 11 cm. 
Complete absence of peripheral vessels in the 
periphery of the upper lobe and marked decrease 
in number and size of the lobar and segmental 


vessels. Some of them have been reduced to 
barely threads traversing the big bullae. Note the 
crowding of the lower and middle lobe vessels dis- 
placed by the tension of the upper lobe bullae. 


arteries. The over-all number of these tiny 
shadows allows a comparative judgement 
of the over-all peripheral circulation in the 
individual segments previously identified 
(Fig. 3). Therefore, in this type of diffuse 
emphysema our criteria for detecting 
vascular abnormalities was: (1) over-all 
impression from fluoroscopy; (2) gross 
localization on the plain chest roentgeno- 
gram; (3) individualization of the involved 
segments on the lateral laminagram; (4) in 
the segments so individualized, we study 
the subsegmental vessels (fourth degree 
branching); (5) the study of the fifth and 
sixth degree of vessel branching was done 
on the very peripheral cuts to assess the 
over-all number of the small round end-on 
shadows representing the terminal roent- 
genographically visible vessels. The. net 
result of the above-mentioned steps is 


. Shown in Table xi. For comparative pur- 
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Fic. 11. Case 7. Right lateral laminagram, 9.5 cm. 
The vessels show very abnormal course. The size 
of them is strikingly diminished. The peripheral 
destruction is scattered. The lateral “hole”? is 
increased. No areas with “compensatory” in- 
creased circulation are seen. 


poses, we have numbered the segmental 
vessels identically in both right and left 
lung. The terminology is that of Jackson- 
Huber and Boyden.’ 

We did not attempt to quantitate the 
size of the vessels because of 2 main rea- 
sons: (a) the individual variations and (b) 
the impossibility of measuring the vessels 
always at the same level especially in the 
presence of anatomic destruction. This 
difficulty in quantitation also precluded the 
roentgenologic hemodynamic assessment. 
Therefore, we did not attempt to measure 
the degree of peripheral vascular resistance 
on the basis of the degree of segmental 
dilation located proximally to areas with 
decreased distal circulation. Emphysema 
located over the dorsal spine is harder to 
detect and will require usually lamina- 
graphic oblique projections and more 
peripheral laminagraphic layers exposure. 


3. EMPHYSEMA COMPLICATING FIBROSIS 


When emphysema is suspected in a pa- 
tient with marked scattered fibrosis, the 
criteria are more complicated since areas of 
compensatory overinflation produce radio- 
lucencies which may or may not be areas 
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with true emphysema (Fig. 8 and 9). Nodu- 
lar fibrosis, especially when peribronchial, 
will present a perfect outline of the bronchi 
on laminagrams (Fig. 12). 


4. CENTRILOBULAR TYPE OF EMPHYSEMA 


There are, at present, no criteria for the 
roentgenologic detection of the centrilobu- 
lar type of emphysema. 


RESULTS 
I, LOCATION OF DESTRUCTIVE AREAS 


Table 11 shows that the peripheral vascu- 
lar pattern is in most cases affected in a 
scattered fashion and involves multiple 
segments. Furthermore, the degree of seg- 
mental involvement varies in the same 
individual some times to a large extent. The 
apical segment of the upper lobes was in our 





Fig. 12. Anteroposterior laminagram 10 cm. Ad- 
vanced sarcoidosis. Practically all the bronchi can 
be visualized because of the underlying contrast 
supplied by the peribronchial fibrosis. Upper lobe 
(U), middle lobe (M) and lower lobe (L). 
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series involved on fewer occasions than the 
rest. However, there was an obvious predi- 
lection for large bullae to be located in the 
upper lobe in which case the apical segment 
was not spared (Fig. 10). 

Decreased vascularity of the posterior 
segment of the upper lobe, the medial and 
lingular lobe segments and the apical seg- 
ment of the lower lobe were very hard to 
assess on anteroposterior laminagrams, but 
were clearly defined on the lateral lamina- 
gram (Fig. 2, 3, 4, 5, 6 and 9). 


2. CHARACTERISTICS OF THE VESSELS IN THE 
AFFECTED AREAS 


The ideal criteria would be the assess- 
ment of the smaller peripheral branches 
beyond the sixth order degree. Roentgeno- 
logically, this 1s next to impossible and of 
highly subjective nature. In our assess- 
ment, we have confirmed previous observa- 
tions of abnormalities in vessel branching, 
splaying of the vessels and the presence of 
abnormal angles of bifurcation‘ (Fig. 11); 
the presence of increased radiolucency 
beyond these changes and the marked 
decrease in vessel size at the level beyond 
the fourth degree branching” (Fig. 3, 4, and 
5). An added finding is the abnormal con- 
figuration of some vessels which are seen as 
discontinued tape-like shadows and are 
probably the expression of a tortuous 
course (Fig. 11). This roentgenologic fea- 
ture of the peripheral blood vessels has been 
mentioned previously in the assessment of 
the vascular pattern in mitral stenosis and 
seems to be related to long-standing in- 
creased pulmonary vascular resistance. 

Helpful additional criteria of the subseg- 
mental and more peripheral vessel abnor- 
malities were obtained by observing the 
behavior of the segmental vessels. These 
might show: (a) abnormal engorgement 
localized only in the segmental branches, 
the periphery of which is affected by in- 
creased resistance on account of peripheral 
anatomic narrowing of the vascular bed 
(Fig. 5), and (b) the segmental vessels of 
the destructed peripheral areas may be of 
normal size, but there is a decrease in the 
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subsegmental number of branches (Fig. 6 
and 11). 


3. REDISTRIBUTION OF THE BLOOD 
FILLING PATTERN 

Most of the patients, regardless of the 
extent and location of the destructive 
process, maintained the normal relationship 
of the blood filing pattern; namely, in- 
creased sized vessels in the lower lobes in 
relation to the upper and middle lobe. In 
this sense, the hemodynamic disturbance of 
emphysema fits into the known pattern of 
other diseases exhibiting increased precapil- 
lary resistance. Ás known, this relationship 
is altered in the postcapillary resistance 
syndrome best characterized by mitral 
stenosis.!^? In only 2 of our patients, this 
relationship was altered and the vasculari- 
zation of the upper lobes was larger than 
that of the lower lobes (Cases 1 and 6; Fig. 
6). This brings up a very intriguing ques- 
tion. Do we really have “compensatory” 
redistribution of the circulation within the 
lung in cases of destructive emphysema? 
Laminagraphically, we can only say that it 
seems to happen in some cases. In a recent 
paper by West ef al.“ regional blood flow 
variations within the lungs of patients with 
pulmonary diseases were described. They 
found striking increases in local blood 
flows in the apparently normal areas when 
there was disease involving the circulation 
elsewhere in the lung. Their method of 
measuring regional blood flows (radioactive 
carbon dioxide) correlated well with the 
angiographic studies done in some of their 
patients. We feel, therefore, that our lami- 
nagraphic findings may also point this out. 
Whenever present, the “compensation” is 
mainly seen within the affected lobe or in 
the very adjacent areas (Fig. 5 and 6). In 
none of the cases was a “compensatory” 
increase of vascularization noted over the 
opposite lung. That would be roentgeno- 
logically detectable only in cases of giant 
unilateral bullae and provided that the 
contralateral lung blood supply is pre- 
served.’ Most of the cases of chronic pul- 
monary emphysema are of a diffuse and 
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bilateral nature and circulatory compensa- 
tion, if present, will be affected in a scat- 
tered way. 


4. PATTERN OF PULMONARY ARTERIAL 
HYPERTENSION 


We obtained hemodynamic data in only 
one patient of this series. The accepted 
method of measuring the tapering off of the 
vessels as a roentgenologic criterion of 
pulmonary hypertension is not feasible in 
emphysema as it is in other types of pulmo- 
nary hypertension...*4° In emphysema, 
due to the diffuse and aberrant location of 
the areas of increased vascular resistance, 
there is no way of standardizing these 
measurements. As a matter of fact, one of 
our patients (Case 4, Fig. 4) in whom 
cardiac catheterization was done and who 
was found to have a moderate degree of 
pulmonary artery hypertension (52 mm. 
Hg systolic) did not show an abnormal 
tapering off of the vessels, but a widespread 
decrease in the number of subsegmental 
vessels (Fig. 4). Until we can compare more 
hemodynamic and laminagraphic data, this 
question cannot be answered. 


$. PHYSIOLOGIC "HOLES" (SEE 
MATERIAL AND METHODS) 

Increase in size of the physiologic hyper- 
radiances on the anteroposterior and lateral 
laminagrams, especially when accompanied 
by a decrease in size of the vessels normally 
transversing the space, was occasionally a 
helpful additional sign of emphysema. 


6. CHARACTERISTICS OF THE BACKGROUND 


Two main conditions can affect it: the 
presence of associated fibrosis and diffuse 
vessel engorgement. The first is a more 
common occurrence, and was usually iden- 
tified by the lack of topographic relation- 
ship to blood vessel branches. The second is 
unusual in emphysema unless there is con- 
comitant involvement of the venous pulmo- 
nary circulation. In some other cases, 
considered to have pure pulmonary fibrosis 
by clinical, physiologic and plain chest 
roentgenographic conventional criteria, we 
were surprised to find evidence of scattered 
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emphysematous areas on laminagrams 
(Fig. 8 and 9). 


7. LAMINAGRAPHIC AND PHYSIOLOGIC CORRELATIONS 


These proved to be very difficult essen- 
tially because the pulmonary function tests 
express the physiologic derangement in 
average values for the total lung perform- 
ance, while laminagraphy assesses the 
disease in terms of local anatomic destruc- 
tion. Nevertheless, there were certain com- 
mon trends: 

a. The clinically most severely ill pa- 
tients had the largest degree of physiologic 
derangement by almost every criterion 
(Table 1). The laminagraphic findings also 
showed the largest involvement in terms of 
numbers of segmental vessels implicated 
and the degree of vascular destruction 
within these segments (Table 11). Since we 
completed the investigation, 4 of these 
patients have died (Cases 2, 3, 4 and 5). 

b. We expected to find a good correlation 
between the degree of devascularization 
and the amount of measured dead space 
ventilation. Though all the cases had an 
increase in physiologic dead space and in 
the ratio of dead space/tidal ventilation, a 
quantitative relationship was impossible to 
establish. 

c. There was an apparent better correla- 
tion with the degree of mean expiratory 
mechanical resistance. This increased re- 
sistance leads to extensive air trapping, as 
indirectly supported by the findings of 
increased amounts of residual nitrogen 
after oxygen washout. The increased resist- 
ance certainly contributes to the creation of 
larger areas of decreased vascularization. 


DISCUSSION 


The main purpose of this paper is to 
advance the descriptive roentgenologic 
interpretation of chronic pulmonaryemphy- 
sema in the hope that a more analytic 
appraisal might lead to a better clinical 
definition of the different types of emphy- 
sema. 

A. From the anatomic point of view, 
laminagraphy can be relied upon to detect 
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the anatomic destruction produced by 
emphysema of the moderate to large bul- 
lous type. One may also diagnose scattered 
emphysema by visualization of small, but 
multiple, destructive areas which would 
have been otherwise missed on the plain 
chest roentgenogram. These are the pa- 
tients who often complain of marked disa- 
bility and have abnormal pulmonary func- 
tion tests, but their roentgenograms are not 
indicative of emphysema. 

At the present time, we are still unable to 
detect cases with the centrilobular type of 
emphysema, which is increasingly coming 
into focus and is considered to be very 
common in most men over the age of ṣo.” 

In recent years, there have been reports 
of surgical attempts for the treatment of 
this disease.” While resections of single 
giant bullae have met with some success, 
plication or resection for widespread em- 
physema has not been generally accepted. 
In these procedures, the surgeon has been 
guided essentially by the macroscopic 
appearance at the time of thoracotomy. 
With the help of laminagraphy, a careful 
preoperative plan could be designed regard- 
ing the extent of the procedure and the 
topographic approach. 

B. Functionally, the correlations derived 
from the laminagraphic findings at present 
are equivocal. One may certainly be confi- 
dent that areas devoid of circulation repre- 
sent the main source of increase in the 
physiologic dead space and decrease in 
effective alveolar ventilation. That still 
leaves open to question the functional 
capacity of the areas with preserved circu- 
lation; mainly, in terms of contribution to 
the venous admixture and to the over-all 
perfusion-ventilation imbalance. 

An important and practical advantage of 
laminagraphy is the clarification of the 
meaning of the plain roentgenographic 
signs of so-called “bronchovascular mark- 
ings," suspected “fibrosis,” “‘bronchiecta- 
sis," etc. Our increased experience with the 
use of laminagraphy!* has shown that, in 
emphysema, most of these "markings" are 
indeed crowded blood vessels pushed away 
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from the affected areas, or local vessels 
abnormally engorged. Functionally, that 
means that in many cases these areas with 
“increased markings” are indeed the best 
areas function-wise—areas where gas ex- 
change can take place. The functional 
severity seems to go along with the extent 
of anatomic damage. Laminagraphically, 
correlation between the extent of damage 
and the decrease in diffusing capacity of the 
lungs would probably yield a very close 
relationship. 

Another functional anatomic considera- 
tion is related to the actual size of the 
destruction in the “bloodless” areas. It is 
conceivable that postmortem injection will 
disclose the existence of a larger number of 
preserved vessels than seen on laminagrams 
in vivo. This will be the subject of a later 
report. Jn vivo, it 1s possible that damaged 
areas will tend to shunt away their circula- 
tion toward the better ventilated areas, 
therefore, increasing the "roentgenologic" 
size of the antomic destruction. It would 
seem then that the roentgenologic criteria 
would give a more true estimate of function 
loss than the anatomic postmortem assess- 
ment. 

The altered hemodynamics of emphy- 
sema fit into the category of increased 
precapillary resistance. If the analogy were 
true, its roentgenologic counterpart would 
be similar to the one described for other 
diseases with the same hemodynamic sub- 
stratum, as some forms of congenital heart 
disease and primary pulmonary hyperten- 
sion.*45.48 In emphysema, this interpreta- 
tion is more difficult because of several 
reasons: (a) the degree of pulmonary hyper- 
tension is usually only mild or moderate 
and, therefore, the roentgenologic changes 
are difficult to assess; (b) the hypertension 
is of changing magnitude in the same pa- 
tient, as influenced by the variations in 
hypoxia, hypercarbia, swings in intra- 
thoracic pressure, etc.; (c) the precapillary 
resistance is altered unequally in different 
areas of the lung due to the usual aberrant 
scattering of the anatomic lesions; there- 
fore, one cannot, as in the pulmonary 
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hypertension of congenital heart disease, 
attempt to measure it always in the same 
location; and (d) present roentgenologic 
methods cannot differentiate, by the vessel’s 
size only, pulmonary blood flow from pul- 
monary blood volume. It is known that 
central blood volume is very difficult to 
assess in the presence of increased vascular 
resistance and involves the knowledge of 
many variables like transmural vascular 
pressure,? the pressure gradient from pul- 
monary artery to pulmonary veins, pulmo- 
nary arterial vasoconstriction or oblitera- 
tion, etc.!? 

The lack of hemodynamic data in the 
present series is unfortunate and prevents 
the laminagraphic correlation in terms of 
vascular pressures and resistances. In view 
of that, we shall only attempt at this time 
to put forward several hypotheses, and 
expect their clarification by further work. 

I. The scattered distribution of ana- 
tomic damage could explain the presence of 
only moderate increases in pulmonary 
artery pressures found in most of the pa- 
tients with chronic pulmonary emphy- 
sema.,*35 The known large capacity of the 
lung vascular bed in the preserved normal 
areas offers a substantial avenue to partly 
offset the increased resistance of the de- 
stroyed areas. 

2. Under stress conditions like exercise, 
infection, and bronchoconstrictive episodes, 
the capacity of the remaining vascular area 
may not be enough to accommodate the 
increased cardiac output, and pulmonary 
artery hypertension can increase to a severe 
degree. This, once again, focuses the 
discussion on the role of hypoxia in the de- 
velopment of pulmonary hypertension. 
Although it has been proven that hypoxia 
increases the pulmonary artery pres- 
sure, 1935 its quantitative capacity to 
do so and to shunt blood away from the 
hypoxic areas is open to question.?? Indeed, 
it is possible that hypoxia is as much a 
cause as a result of pulmonary artery hy- 
pertension. It has been shown that the 
creation of pulmonary hypertension in dogs 
elicited a drop in paO; in the wake of an 
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increase in venous admixture and decrease 
of diffusion capacity.’ Obviously then, the 
detection of the early stages of pulmonary 
hypertension by roentgenologic means is of 
considerable importance. 

C. Perfusion-ventilation imbalance is a 
paramount feature of emphysema. It seems 
to be determined by several factors, among 
which increased vascular resistance, de- 
creased diffusing capacity and poorly venti- 
lated areas are foremost. A less-mentioned 
factor is the increased intrapulmonary 
pressure so often found in these patients. 
The increased intrapulmonary pressure 
could be a most important element, condi- 
tioning the ebb and flow of the pulmonary 
vascular resistance, pressure and pulmo- 
nary blood flow, and as a result the distri- 
bution of intrapulmonary blood flow, affect- 
ing the ventilation-perfusion relationship. 
Rahn!” has shown that positive pressure 
breathing effects an increase in pulmonary 
artery pressure and vascular resistance, 
decrease in cardiac output, increase in dead 
space ventilation and creates large ventila- 
tion-perfusion ratios. Interestingly enough, 
this increased vascular resistance seems to 
be effected in the precapillary area and, 
therefore, the pulmonary venous pressure is 
maintained near its former level. A practi- 
cal implication of this increased pulmonary 
artery-pulmonary vein gradient could be 
that the direction of the collateral blood 
flow 1s reversed and may then proceed from 
the bronchial azygos vein system toward 
the pulmonary vein, increasing the degree 
of venous admixture. These collaterals have 
been shown to be greatly expanded in 
emphysema.” Normally, they allow the 
blood to flow from the pulmonary vein to 
the azygos vein, but, with increased artery 
and right heart chamber pressure while the 
pulmonary vein pressure is maintained, the 
direction of flow 1n the collateral circulation 
may be reversed. In our series, the patients 
who had the largest degree of mean expira- 
tory resistance also had the lowest arterial 
oxygen saturation which could be explained 
on the above-mentioned basis. In one (Case 
4), the hemodynamic recorded picture 
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during heart catheterization supported this 
contention. He had the lowest arterial 
oxygen saturation (74 per cent), one of the 
highest mean expiratory resistance (22.51 
cem., H;O/L./sec. and moderately high 
pulmonary artery and right heart pressures 
(s2 mm. Hg, systolic). He had no classic 
roentgenologic pattern of pulmonary hy- 
pertension and his segmental vessels ta- 
pered off gently. But in this patient, practi- 
cally all the branches beyond the fourth 
degree were strikingly diminished. We 
assume that the area of increased vascular 
resistance was quite peripheral and located 
in the small arterioles beyond the fifth and 
sixth degree branching. This resistance may 
not be roentgenologically detected by 
proximal segmental vessel dilatation, as is 
common in other cases of pulmonary hyper- 
tension. The pattern here 1s similar to the 
one described by Steiner* in hypertension 
of interventricular septal defects where the 
vessels taper off gently until they suddenly 
disappear in the very periphery. 


SUMMARY 


Laminagraphic studies were performed in 
17 patients with clinical and physiologic 
evidence of chronic pulmonary emphysema. 
The study centered on the morphologic 
changes of the segmental and subsegmental 
pulmonary blood vessels. A technique 
obtaining 7 simultaneous lateral lamina- 
grams, I cm. apart, was used. 

The pattern for roentgenologic identifi- 
cation of the pulmonary vessels in the lat- 
eral laminagram is presented. The patho- 
logic changes observed were as follows: a 
decrease in the number of blood vessels; 
reduction in the number of secondary 
branching; abnormal regional vessel crowd- 
ing; signs of blood flow redistribution 
within the lung; signs of increased pulmo- 
nary vascular resistance unequally dis- 
tributed throughout the lung; and finally 
massive disappearance of the peripheral 
circulation. 

The importance of these findings as a 
preoperative guide and some of the physio- 
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logic-anatomic correlations in emphysema 
are discussed. 


Mauricio J. Dulfano, M.D. 

Lung Station 

Tufts University School of Medicine 
Boston City Hospital 

Boston, Massachusetts 
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INTERLOBULAR SEPTA THICKENING IN 
LIPID PNEUMONIA 


By JEROME S. BRODY, M.D.,* aud BERTRAM LEVIN, M.D.f 


CHICAGO, ILLINOIS 


OENTGENOGRAPHICALLY visible 

interlobular pulmonary septa, first 
described by Kerley?’ in 1921, are short 
linear shadows best seen above the costo- 
phrenic angles perpendicular to the lateral 
chest wall. They vary in spacing and range 
in width from barely visible to 2 mm. They 
terminate at or close to the pleura, may 
extend several centimeters into lung par- 
enchyma, and although most common at 
the bases may appear at any height along 
the chest wall. They are usually bilateral 
but may be unilateral.” 

Gough!*!! demonstrated that these lines 
(Kerley B lines) represent interlobular 
septa; these delineate the secondary lung 
lobules. The septa, which are more promi- 
nent at the periphery of the lung,” consist 
of pulmonary lymphatics and veins and 
loose connective tissue.?? 

It is now generally agreed that kerley B 
lines may be produced by any process 
which thickens the septa or their contents. 
The conditions producing these septal lines 
may be divided into two major categories: 

(1) Distention and infiltration of lymphat- 
ics and connective tissue. It is not clear if 
cellular infiltration of connective tissue, 
lymphatic obstruction, or both are neces- 
sary for the formation of roentgenographi- 
cally visible interlobular septa. Grainger 
and Hearn!?!31 state that mediastinal 
lymphatic obstruction is the major factor, 
with interference of central lymph flow and 
distention of lymphatics. They mention 
mediastinal sarcoidosis, the reticuloses, 
lymphoma with hilar adenopathy, and 
possibly bronchiectasis as examples. 

Although central lymphatic obstruction 
such as caused by ligation of the thoracic 
duct does produce elevated pressures in the 
lvmphatic system distal to ligation, the 
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pressure falls shortly with the opening of 
collateral lymphatic circulation.» This 
suggests that central lymphatic obstruction 
Is not a major factor in the formation of 
Kerley B lines, but rather local lymphatic 
overload, obstruction, and cellular infiltra- 
tion are of prime importance. This is sup- 
ported by the fact that well studied cases 
with Kerley B lines and lvymphangitic 
carcinomatosis or pneumoconiosis display 
their pathology mainly at a local rather 
than central level. It would appear that any 
disease process that affects the local pulmo- 
nary lymphatic system either directly (e.g., 
lymphangitic spread of carcinoma!^?» or 
lymphoma"), by overloading the macro- 
phage-lymphatic drainage system (e.g., the 
various pneumoconioses2”:*2 or primary 
pulmonary hemosiderosis"), or by fibrous 
tissue proliferation with obstruction of 
lymphatics and infiltrating connective tis- 
sue (z.e. sarcoidosis) may cause widening of 
the interlobular septa. 

(2) Increased pulmonary venous and cap- 
illary hydrostatic pressure over 20-30 mm. 
Hg, thus exceeding the colloid osmotic 


mitral stenosis,? ^15?! mitral insufficiency? 


pressure is high in the pulmonary arterial 
but not in the capillary svstem. 
Grainger" postulates that increased 
capillary permeability which allows transu- 
dation of fluid into the septa (interstitial 
rather than alveolar edema) may cause 
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Pic. 1, Case t. (4) Extensive bilateral lower lobe 
consolidation is present, more marked on the 
right. Kerley B lines are present bilaterally, more 
outstanding on the right. (B) Magnification of 
right lower hemithorax. 





Kerley B lines. Examples suggested are 
hypersensitivity reactions to drugs and 
exposure to irritant gases. He also suggests 
that decreased colloid osmotic pressure, 
such as seen in hypoproteinemia, theoreti- 
cally could cause Kerley B lines.’ Dihl- 
mann® states that Kerley B lines were 
present in 12.5 per cent of 64 patients with 
severe starvation and edema, but the cases 
are not well documented and total protein 
determinations done in only 2 patients were 
normal. 

Since one of the predominant pathologic 
reactions in lipid pneumonia 1s thickening 
of interlobular septa by oil-filled macro- 
phages and fibrosis, it would seem that this 
disease should cause visible septal lines on 
roentgenograms. A review of past cases 
with lipid pneumonia seen at Michael Reese 
Hospital uncovered 2 cases with visible 
basal interlobular septa. Recently 2 more 
patients. having lipid pneumonia with 
Kerley B lines came to our attention. Ít is 
the purpose o* the authors to report this 
finding and emphasize its importance in the 
diagnosis of lipid pneumonia, a disease that 
is being recognized with increasing fre- 
quencv. 


REPORT OF CASES 


Case r. A.H., a 72 year old white male re- 
tired barber, was admitted to Michael Reese 
Hospital on January 27, 1958 because a chest 
roentgenogram (Fig. 1, Æ and B) showed dense 
zones of consolidation in the right middle and 
lower lobes, patchy left lower lobe consolidation 
and pulmonary emphysema. Prominent Kerley 
B lines were present in the right lung base. 

His chief complaints were of cough productive 
of several teaspoonruls daily of whitish sputum 
for many years and two-block exertional 
dvspnea. He denied wheezing, chest pain, or 
hemoptysis. He had been at another hospital in 
1950 where bronchoscopy was performed, and 
he was told he had bronchiectasis of the right 
lung. Surgery was recommended but refused by 
the patient. The previous chest roentgenograms 
were not available for review. The patient 
stated that he took mineral oil daily for 10 to 15 
years, often drinking it from the bottle. Physical 
examination revealed marked dorsal kyphosis. 
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The lungs were hyperresonant except for some 
dullness at the right lung base posteriorly. 
There were decreased breath sounds and coarse 
rales in this region. The purified protein deriva- 
tive (PPD) #1 skin test was positive. Six 
sputum specimens were negative for acid-fast 
bacilli, and 4 were negative for malignant cells. 
Three specimens showed moderate amounts of 
fat droplets. He was started on antibiotic and 
bronchodilator therapy and discharged with the 
diagnosis of lipid pneumonia with superimposed 
infection. 

He was readmitted on December 18, 1959 
with progression of his cough and dyspnea, and 
at this time had pedal edema and hepatomegaly. 
An electrocardiogram now showed P-pulmonale. 
Arterial blood analysis revealed slight oxygen 
desaturation at rest and exercise with normal 
carbon dioxide tensions. Digitalis was added to 
his therapy and he was discharged with the addi- 
tional diagnosis of cor pulmonale. 

He was readmitted 2 weeks later with acute 
pulmonary edema and pneumonia and expired. 

At autopsy the lungs together weighed 
960 gm. The pleural surfaces were covered by 
fibrous tags. The right lung was firm and nodu- 
lar, and contained several abscess cavities. 
Microscopic sections showed a diffuse inter- 
stitial fibrosis in the lungs. The right lower and 
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middle lobes contained large amounts of lipid 
material, with scattered granulomas composed 
of epithelioid cells (Fig. 2). The final diagnosis 
was chronic diffuse fibrosing interstitial pneu- 
monitis, lipid pneumonia of the right middle 
and lower lobes, and abscess of the right lower 
lobe. 


Case 11. P.H., an 85 year old white male book- 
keeper, was admitted to Michael Reese Hos- 
pital on April 4, 1956 with a one day history of 
chest pain and weakness. Past history revealed 
exertional dyspnea and wheezing of 10 years’ 
duration and productive cough of 6 months’ 
duration. These symptoms were progressive in 
nature and he had lost 20 pounds in the several 
months preceding admission. No attempt was 
made to elicit a history of oil ingestion. The pa- 
tient was moderately dyspneic at rest and had 
bilateral rhonchi and basilar rales. An electro- 
cardiogram showed an atypical posterior wall 
myocardial infarction. Repeated sputum ex- 
aminations for fungi and acid-fast bacilli were 
negative. Chest roentgenograms (Fig. 3, 4 
and B) revealed moderate generalized cardio- 
megaly and aortic calcification. Dense zones of 
parenchymal infiltration were present 1n both 
lung bases, more prominently on the right. In 
addition, there were a number of fibronodular 
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Fic. 2. Case I. Low-power photomicrograph of right lower lobe autopsy section. P: thickened pleura, S: 
interlobular septum thickened by fibrosis, L: oil-laden alveoli with thickened alveolar walls (H & E 


stain, X 8). 
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Case 


tt. (4) Dense parenchymal consolida- 
tion 1s present in both lower lobes, more marked on 
the right. On the original roentgenograms it was 
evident that the middle lobe was not involved. 
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shadows of varying size in the right upper lobe. 
In both lung bases, more prominent on the 
right, were numerous fine lines running trans- 
versely from the pleural surface for 1 to ¢ cm. 
into the lung parenchyma (Kerley B lines). No 
pleural effusion was ev ident, nor was there any 
sign of mediastinal lymph: idenopathy. About 
one month after admission the patient went 
into irreversible congestive heart failure and 
expired. 

At autopsy the right lung weighed 950 gm., 
the left 750 gm. There was bilateral lower lobe 
distortion with multiple scars and lobulations. 
The cut surface was dry and granular and a few 
bronchiectatic cavities were seen in both lower 
lobes. The hilar lymph nodes were enlarged and 
hrm. Microscopic examination showed the 
alveoli to be distended and filled with fine 
sudanophilic material. Some of the vacuolated 
alveolar spaces were lined with giant cells. The 
Interstitial tissue was markedly thickened and 
contained numerous round cells. There was also 
infiltration along septal lines. The hilar lymph 
nodes and spleen contained large foamy cells 
and accumulations of giant cells. The anatomic 
diagnosis was bilateral organizing lipid pneu- 
monia of lower and severe coronary 
arteriosclerosis. There was also a small pulsion 
diverticulum of the esophagus. 


CASE Hi EW. 


lobes 


a 66 year old Negro male, 
former steelmill was admitted to 
Michael Reese Hospital on December 23, 
1960 because a survey chest roentgenogram 
(Fig. 4, 2 and B) revealed a large zone of rela- 
tively dense conso.idation in the left lower lobe 
and questionable infiltration in the 
right lower lobe. Thickening of interlobular 
septa was grosslv evident in the left lung base. 
There was no pleural effusion or mediastinal 
Iymphadenopathy. He had a past history or 
treated lues and exhibited luetic optic atrophy 
and saber shins. He also had a history of a 
chronic productive cough of one cup per day of 
whitish sputum, one- to two-flight exertional 
dyspnea, wheezing, and mild left pleuritic chest 
pain of many years’ duration. There was no 
history of previous chest disease and a chest 
roentgenogram taken in 1939 at another 
pital was reported as negative. This was not 
available for review. Additional complaints 


worker, 


some 


hos- 


Prominent interlobular septa are present in the 
; ! QW ETC TUE noht low 
right lung base. (B) Magnification of right lower 
lung field. 
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included chronic constipation for which he had 
taken mineral oil for many years. Physical 
examination revealed good chest and diaphrag- 
matic motion, decreased breath sounds and 
generalized crepitant and moist rales at both 
bases. Routine laboratory data including liver 
profile were normal except for a 2-plus Reiter's 
complement fixation test. An electrocardiogram 
was normal. Skin test with PPD intermediate 
strength was § mm., and with histoplasmin 
1:100 8 mm., induration at 48 hours. Six 
sputums were negative for acid-fast bacilli and 
3 heated aerosol sputums were negative for 
cytology. Four sputums (fasting state, low fat 
diet, after oral hygiene) revealed moderate 
amounts of fat droplets. Bronchoscopy was 
negative except for slight rigidity of the left 
lower lobe bronchus. Random biopsy of both 
lower lobe bronchi and right scalene lymph node 
biopsy were negative. The patient is being 
followed with the diagnosis of chronic bron- 
chitis and lipid pneumonia. 


Case 1v. E.E., a 66 year old white male 
physician, was admitted to Michael Reese 
Hospital on October 26, 1961 because a chest 
roentgenogram (Fig. 5, Æ and B) revealed 
extensive pneumonia in the right middle and 
lower lobes. This had a homogeneous ground- 
glass appearance. Dilated interlobular septa 
were quite visible on the right side. In the left 
lung base, there was also an area of pneumonia 
though much smaller than on the right. The 
dilated septa associated with the left pneu- 
monia were less distinct than on the opposite 
side but definitely present. There was no his- 
tory of cough, dyspnea, wheezing, chest pain, 
or hemoptysis. The patient had noted some 
vague malaise and easy fatigability in the 
month prior to admission and had lost pounds 
during this time. He had a long history of 
spastic colitis and. diverticulosis for which he 
took 3o cc. of mineral oil nightly. Physical 
examination revealed a slight pectus excavatum, 
the chest was resonant throughout, and there 
was good diaphragmatic motion. There were a 
few subcrepitant rales at the right lung base. 
All laboratory data including viral and bacte- 
ral agglutinations and fungal complement 
fixations were normal. Skin tests with PPD Z2 
and histoplasmin 1:100 gave 10 mm. induration 
at 48 hours. Four 24 hour sputums were nega- 
tive for acid-fast bacilli and 5 heated aerosol 
sputums were negative for cytology. Four 
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Fic. 4. Case 11. (4) Dense, well-circumscribed con- 
solidation is present in the left lower lobe and pos- 
sibly some right lower lobe infiltration of slight 
degree. Kerley B lines are prominent in the left 
base. (B) Magnification of left lower lung field. 
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(4) Extensive homogeneous right 


Itc. 5. Case iv. 
lower lobe and right middle lobe consolidation is 
present. A smaller area of pneumonitis is present 
in the left base. Kerley B lines are present bilater- 
ally. (B) Magnification of right lower lung field. 
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bronchial lavages and 2 sputums (fasting state, 
low fat diet, after oral hygiene) revealed mode- 
rate to marked amounts of fat droplets. Bron- 
choscopy showed moderate hyperemia of the 
right middle and lower lobe orifices and random 
biopsy on the right was negative. The patient is 
being observed with the clinical diagnosis of 
lipid pneumonia. 


DISCUSSION 

Lipid pneumonia was initially described 
only in debilitated infants,?:?? but as inter- 
est in the disease grew it became evident 
that it was frequently found in the elderly 
and chronically ill.!® Volk ez 47.5 reported 
an incidence of 14.6 per cent in 389 chroni- 
cally ill patients. It was recognized that 
neurologic diseases interfering with swal- 
lowing, palatal, and cough reflexes, and 
gastrointestinal disorders such as achalasia 
and esophageal diverticula predispose to 
chronic aspiration??? and, if associated with 
mineral oil ingestion, to the development of 
lipid pneumonia. Schneider? in 1949 em- 
phasized the occurrence of lipid pneumonia 
in otherwise healthy ambulatory adults and 
many cases are now first discovered on 
routine chest survey roentgenograms of the 
asymptomatic population. 

There is no good explanation why some 
people develop lipid pneumonia with 
chronic mineral oil ingestion while the 
majority, even with predisposing factors, 
does not. If detailed histories are taken in 
all cases, a large percentage will supply a 
reason for chroric aspiration. Autopsy in 
Case 11 revealed an esophageal diverticu- 
lum. Cases 1 and in had long histories of 
chronic bronchitis and, perhaps, as a result 
damaged bronchial defenses, but no reason 
for aspiration was apparent in these pa- 
tients. The patient in Case 1v after exten- 
sive questioning admitted that he took 
mineral oil plus a potent sedative at bed- 
time. Several authors have shown that oil 
introduced into the pharynx during sleep is 
capable of entering the bronchial tree with- 
out exciting reflex inhibition.?9.?! 

If aspiration does occur, undoubtedly the 
status of the defense mechanism of the 
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bronchial tree plays a major role in deter- 
mining which patients will be able to toler- 
ate the aspirated material and which will 
develop lipid pneumonia. Guidry e£ al 
postulate that the relative infrequency of 
mineral oil granulomatosis despite the high 
incidence of mineral oil aspiration may be 
due to individual intolerance or sensitivity 
to oil in the lung. 

Aspiration of oil is first dealt with by the 
primary defenses of the bronchial tree. 
These include the cough reflex, the cilia, 
and the mucous blanket lining the respira- 
tory tract." When these defenses are 
damaged or overwhelmed, mononuclear 
macrophages engulf the oil particles.!** 
The more irritating animal oils (z.e., min- 
eral oil) also provoke a proliferation of sep- 
tal and interstitial cells. Droplets and oil- 
' laden macrophages permeate the septal and 
interstitial] tissues, enter lymphatics, and 
may reach regional and hilar lymph nodes. 
A cellular and fibrous tissue reaction occurs 
along lymphatics. Oil remaining in alveoli 
provokes the formation of foreign body 
granulomas. 

Since the interlobular septa are thickened 
by fibrosis and the septal lymphatics possi- 
bly plugged with oil and macrophages, it is 
understandable that these septa may be 
seen on roentgenograms. 

The diagnosis of lipid pneumonia can 
seldom be made on the basis of chest roent- 
genograms alone. Two major types of 
.roentgen pictures have been described, the 
diffuse and the nodular.963? The former is 
characterized by fine linear spun glass 
densities described by Hampton et 2/.* and 
felt by some to be pathognomonic of lipid 
pneumonia.5 In the nodular form soft 
tissue densities appear, varying from sev- 
eral centimeters in diameter to large lobu- 
lated masses. Lipid pneumonia in the nodu- 
lar form is often difficult to differentiate 
from carcinoma of the lung and in many 
reports the diagnosis of lipid pneumonia 
was made first at thoractomy or after 
pneumonectomy for suspect carcinoma. $96.29 
Since carcinoma may cause: Kerley B lines 
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when lymphangitic spread has occurred, 
the differentiation between these 2 entities 
may be further confused. 

On the other hand the occurrence of 
Kerley B lines in lipid pneumonia may bea 
helpful diagnostic sign. This is especially 
true when the picture is that of the fairly 
characteristic bilateral lower lobe disease. 
The diagnosis may be further suspected 1f 
there has been little roentgen change over a 
period of time.:?9 Sputum studies for fat 
droplets should be suggested when such a 
picture 1s recognized. In addition, a history 
of chronic mineral oil medication and lack 
of evidence for any of the other major 
causes of Kerley B lines should make one 
suspect lipid pneumonia even when the 
disease is not of the characteristic lower 
lobe distribution. 

The prognosis of lipid pneumonia a 
pears to be variable. If the intake and 
aspiration of the offending agent is not 
stopped, the course is that of progressive 
fibrosis and parenchymal destruction with 
loss of pulmonary function and eventual 
death from ‘superimposed infection.? Cor 
pulmonale has recently been reported as a 
cause of death.? 

If the disease is minimal and diagnosed 
early and the offending agent is discon- 
tinued, the lesions may clear on roentgeno- 
grams.® When the disease is more chronic or 
advanced, fibrosis is present and little 
clearing can be expected. The roentgeno- 
gram usually is stable over a long period of 
time but the lesions sometimes appear to 
decrease in size due to fibrosis, shrinkage of 
the lung and compensatory emphysema.!5 
Several authors have reported progression 
of the disease even after ingestion of oil has 
been stopped.!5!?39 Volk eż 4/*5 suggest 
that macrophages frequently disintegrate, 
setting free lipid droplets which may be 
reaspirated, thus producing a vicious cycle. 

Although there are no long term fol- 
low-up studies of patients with lipid pneu- 
monia, in general those with mild or 
moderate disease have a relatively good 
prognosis. 
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SUMMARY AND CONCLUSION 


Thickening of interlobular septa may 
occur in lipid pneumonia and may be 
roentgenographically evident. Four cases 
are reported which illustrate this finding. 
Such septal thickening is not pathogno- 
monic of lipid pneumonia; it also occurs in 
a limited number of other diseases. These 
are listed in the text. This finding, however, 
when viewed in the light of the clinical pic- 
ture, may bea clue that lipid pneumonia is 
present and lead to the proper diagnosis as 
disclosed by other laboratory studies. 


Bertram Levin, M.D. 
Michael Reese Hospital and Medical Center 
Chicago 16, Illinois 
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PULMONARY SARCOIDOSIS* 
ROENTGENOGRAPHIC OBSERVATIONS ON COURSE OF DISEASE 


By KENT ELLIS, M.D., and GERALD RENTHAL, M.D. 


NEW YORK, NEW YORK 


Se is à common systemic 
granulomatous disease of unknown eti- 
ology which frequently and often spectacu- 
larly involves the thoracic lymph nodes and 
lungs. For this reason sarcoidosis is of spe- 
cial interest to radiologists. We have been 
impressed with the importance of the chest 
roentgenograms, not only in making the ini- 


The present study is based upon this 
latter group of 135 patients. Of these 109 
had an organ biopsy compatible with sar- 
coidosis (49 also had a positive Kveim test) 
and 26 had onlv a positive Kveim test 
biopsy*"4 associated with a compatible 
clinical course. The age distribution at the 
onset of sarcoidosis was as follows: 


AGE GROUPS (YR.) 


g—14 Ij—I9 20-29 30-39 40-49 50-59 60-69 Total 
Negro a 7 38 29 20 7 1 104 
White 11 4 3 5 31 
Total 2 7 49 40 24. Io 3 135 


tial diagnosis, but also as an aid in predict- 
ing the ultimate prognosis of the patient. 
Our experience with a large group of pa- 
tients with pulmonary sarcoidosis 1s pre- 
sented below. 


MATERIAL 


We have reviewed the clinical records 
and available roentgenograms on all pa- 
tients seen at the Columbia-Presbyterian 
Medical Center during the years 1932 to 
1960 in whom the diagnosis of sarcoidosis 
was entertalned. Positive histologic sup- 
port was obtained in 250 cases consisting of 
the following: 54 cases without documented 
thoracic involvement; £1 cases with thor- 
acic involvement but followed for less than 
one year (mainly asymptomatic patients); 
to cases with thoracic sarcoid involvement 
discovered at autopsy (in only 1 case was 
sarcoidosis responsible for death); and 135 
cases with evidence of sarcoidosis on chest 
roentgenograms with clinical and roent- 
genographic follow-up of at least one year. 


As can be seen, approximately three- 
fourths of our patients were of the Negro 
race, Onset of the disease in childhood is 
rare,!^ especially in Caucasians. 

Serum globulin levels were above 3.0 gm. 
per cent in 68 per cent of the patients—in 
80 per cent of the Negro patients compared 
to 32 per cent of the Caucasians. Of 112 pa- 
tients having serum calcium determina- 
tions, 29 per cent had elevated values of 11 
mg. per cent or higher. The clinically ob- 
served incidence of extrapulmonary in- 
volvement in the whole group was as fol- 
lows: lymphadenopathy (extrathoracic) 56 
per cent; liver 45 per cent; spleen 31 per 
cent; skin 28 per cent; eyes 23 per cent; 
muscle 14 per cent; salivary glands 10 per 
cent; bones of hands 8 per cent; cranial 
nerves 7 per cent; nasopharynx § per cent; 
heart 5 per cent; joints 5 per cent; lacrimal 
glands 4 per cent; and miscellaneous group 
8 per cent including rib, marrow, larynx, 
vocal cord, kidnev, stomach, thyroid and 
peripheral nerves. 


* From the Department of Radiology, Columbia University, College of Physicians and Surgeons. 
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The historical, pathological and clinical 
aspects of sarcoidosis have been previously 
excellently reviewed and will not be elabor- 
ated upon here.®1216.17.18 

In accordance with the findings on initial 
positive chest roentgenograms, our patients 
were placed in the following groups: (1) 
thoracic lymphadenopathy only; (11) thor- 
acic lymphadenopathy and pulmonary den- 
sities; (111) pulmonary densities without 
lymphadenopathy; and (1v) predominant 
pulmonary fibrosis (Fig. 1). The distribu- 
tion of white and Negro patients, as well as 
of the men and women, is quite similar in 
each of the above groups. This classifica- 
tion is used in presenting the roentgeno- 
graphic findings and prognosis of patients 
with pulmonary sarcoidosis 


ROENTGENOGRAPHIC FINDINGS IN 
PULMONARY SARCOIDOSIS 


Since the roentgenographic manifesta- 
tions of thoracic sarcoidosis may simulate 
a wide variety of diseases, accurate diag- 
nosis obviously involves careful correlation 
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of all the available clinical information. In 
the paragraphs to follow we will describe 
the salient features of sarcoidosis in the 
chest but cannot consider in detail all of 
the differential diagnostic possibilities. 


THORACIC LYMPHADENOPATHY 


Thoracic lymphadenopathy is the com- 
monest and usually the earliest manifesta- 
tion of sarcoidosis to be observed on chest 
roentgenograms. Bilateral hilar lymph- 
adenopathy often with right paratracheal 
lymph node enlargement is characteristic 
of Boeck's sarcoid (Fig. 2, 4 and B). Of 76 
patients observed initially with thoracic 
]ymphadenopathy but without pulmonary 
parenchymal disease, 63 had bilateral hilar 
lymphadenopathy and 47 per cent of these 
also had recognizable right paratracheal 
lymphadenopathy. Although the lymph- 
adenopathy is most readily detected and is 
often apparently more marked at the right 
hilus,*?* several of the cases had larger 
lymph nodes on the left. Often the lymph 
node enlargement is spectacular? having 


PULMONARY SARCOIDOSIS 
INITIAL ROENTGENOGRAM 
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Fic. 1. Barograph showing grouping of the patients according to initial findings on chest roentgenograms. 
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earned the epithet "potato" lymph nodes in 
the earlier literature. Löfgren and Lund- 
back" pointed out that bilateral hilar 
lymphadenopathy in adults is more char- 
acteristic of sarcoidosis than of tuberculosis. 

Initially, in 13 of these 76 cases the hilar 
lymphadenopathy was unilateral; in 9 
cases 1t was on the right and in 4 on the 
left. Eight of these patients also had right 
paratracheal lymph node enlargement. 
Six of the 13 cases were eventually ob- 
served to develop bilateral disease, whereas 
some or all of the others could have had 
such manifestations which were not docu- 
mented by roentgen examination. Four of 
these 13 patients were positive reactors to 
tuberculin. Despite having well docu- 
mented sarcoidosis, 2 of the 13 (of a total of 
4, all Negro, in the entire series of 135 
cases) eventually developed tuberculosis so 
that it is possible that the unilateral hilar 
lymphadenopathy in these 2 cases was 


stimulated by subclinical tuberculosis. 
Recognizable enlargement of the left- 

sided mediastinal lymph nodes was present 

in less than 10 per cent of the cases. Anterior 
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mediastinal lymphadenopathy was even 
less common. 

Wigh and Montague,” reporting from 
this institution, pointed out that anterior 
mediastinal lymphadenopathy is much 
more characteristic of lymphomas than of 
sarcoidosis. They also noted a character- 
istic “squaring” of the right lower hilus due 
to enlargement of an intrapulmonary 
lvmph node contrasted against air in the 
right lower lobe bronchus. Despite the huge 
size of the hilar lymph nodes in many 
cases, atelectasis 1s not a very common 
sequel in sarcoidosis perhaps because of the 
characteristic absence of matting and fixa- 
tion of the involved lymph nodes. Onlv 2 of 
our cases had lobar collapse (1 middle lobe 
and 1 lett lower lobe). Caval obstruction by 
these lymph nodes is virtually unknown. 

While thoracic lymphadenopathy is com- 
monly present at the onset of clinical sar- 
coidosis, we have encountered several pa- 
tients in whom it did not appear until 
years after involvement of the skin, salivary 
glands, eves or liver. 

Thoracic lymph node enlargement may 





Fic. 2. (4) Frontal chest roentgenogram demonstrating a typical appearance of enlarged hilar and right 
paratracheal lymph nodes in sarcoidosis, which cleared completely without a phase of lung parenchymal 
involvement. (B) In lateral projection the hilar lymph node enlargement is well demonstrated. Note the 


typical absence of anterior mediastinal involvement. 
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(4) Frontal chest roentgenogram 


Pig, 
demonstrating reticulogranular pattern 
(Type A) of sarcoid involvement of lung. 


(B) Magnified view of lung field to better show the fine reticular pulmonary infiltration. 


be responsible for chest or shoulder pain in 
a few cases,’ but, as might be expected, it 1s 
not usually associated with respiratory 
tract symptoms (cough, dyspnea or hemop- 
tysis). Indeed, the presence of such symp- 
toms, even though the roentgenograms fail 
to show pulmonary disease, usually implies 
bronchial or pulmonary sarcoidosis. Al- 
though only 17 of our 76 patients present- 
ing with thoracic lymphadenopathy had 
such respiratory symptoms, more than 71 
per cent of these subsequently developed 
roentgenographic pulmonary densities. On 
the other hand, among the $9 patients 
without respiratory symptoms only 17 per 
cent eventually developed pulmonary den- 
sities. If endobronchial biopsies are ob- 
tained at this stage, sarcoidosis of the 
bronchial mucosa and/or lung can some- 
times be demonstrated histologically?" 


PULMONARY PARENCHYMAL DENSITIES 


Pulmonary parenchymal densities in 
sarcoidosis are typically bilateral and ex- 
tensive but with wide variations from case 
to case. The most commonly spared regions 
are the extreme lung apices and extreme 
bases, although rarely either of these areas 
may be predominantly involved. Unilateral 


lung involvement appears to be extremely 
unusual—in only 1 of our 81 cases with 
pulmonary involvement was the disease 
almost completely confined to one lung. 

The character of the pulmonary densities 
ranges widely from a fine reticular accentu- 
ation of pulmonary interstitial markings to 
large confluent areas not unlike those seen 
in bronchopneumonia or metastatic tumor 
(Fig. 3-6, inclusive). Perihilar linear den- 
sities are often seen at the onset of pul- 
monary involvement.” [n our entire series 
of 135 cases, 81 had roentgenographic evi- 
dence of pulmonary parenchymal involve- 
ment. This involvement was observed to 
follow thoracic lymphadenopathy in 22 
cases, to be present at the time of the initial 
diagnosis accompanied by thoracic lymph- 
adenopathy in 33 cases, and to be present 
at the time of the initial clinical diagnosis 
not associated with thoracic lymphadenop- 
athy in 16 cases. In 10 additional cases 
impressive pulmonary fibrosis was already 
present on initial roentgenographic ex- 
amination. 

For purposes of analysis we have classi- 
fied the roentgenographic manifestations of 
active pulmonary sarcoidosis into 4 types 
(reserving the stage of predominant pulmo- 
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Fis. 4. (4) Frontal chest roentgenogram demonstrating miliary pattern (Type B) of sarcoid involvement 
of lung. (5) Magnified view of lung field to better show the miliary densities. 


nary fibrosis for another category): 

Type A. Reticulogranular (in extreme a 
"ground-glass" appearance)—13 
patients (7 Negro) 

Type B. Miliary (1-3 mm. diameter densi- 
ties)—20 patients (18 Negro) 

Type C. Nodular (4-9 mm. diameter densi- 
ties) —21 patients (15 Negro) 

Type D. Large nodular or confluent densities 
(10 orgmore mm. in diameter) 
17 patients (13 Negro) 


The patients were classified according to 
the largest predominant type of pulmonary 
densities seen on serial roentgenograms, 
although some 30 per cent were observed at 
other times to have predominant pulmo- 
nary densities of a smaller type. 

Typically in sarcoidosis, as the pulmo- 
nary infiltrations progress, reciprocal re- 
gression of thoracic lymphadenopathy oc- 
curs (Fig. 8, Z, B and C). Minor degrees of 
lymphadenopathy, however, may be ob- 
scured by the lung densities. Regression of 
the lymphadenopathy despite progressive 
lung involvement would not be expected in 
the case of metastatic neoplasm or 
lymphoma, and this feature therefore may 
be helpful in the differential diagnosis.? Al- 
though uncommon, thoracic lymphadenop- 
athy may persist after clearing of the lung 
densities as happened in 2 of our cases. 


Inexplicably, the lymph node and paren- 
chymal densities in sarcoidosis may regress 
spontaneously at any stage of the disease 
(Fig. 8, 4, B and C; and 9, 4 and B). Once 
the roentgenographic findings return to 
normal, recurrences in the chest are rare. 
In this series in only 5 cases did the thoracic 
disease recur after apparent complete clear- 
Ing—1n 4 cases on interruption of steroid 
therapy and in the other following a normal 
pregnancy. An additional case showed al- 
most complete spontaneous remission of the 
lung disease followed by exacerbation and 
eventual pulmonary fibrosis. 

While it is clear that steroid therapy may 
relieve clinical symptoms and cause regres- 
sion of the thoracic sarcoidosis, we, like 
others,'^?? are not vet certain of its effect on 
the ultimate course of this disease. The 45 
patients in our series treated with steroid 
fared worse ultimately than those not so 
treated. The same situation was noted in 
other series^!? and is evidently related to 
the selection of the more unfavorable cases 
for steroid therapy. Only a single case of 
active tuberculosis occurred in the steroid 
treated group (1 of the 40 in this group who 
were initially tuberculin negative). 

Pleural effusion is very rare and should 
suggest complicating tuberculosis, other 
pulmonary disease, or cardiac failure (or 
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IG. §. (4) Frontal chest roentgenogram demonstrating nodular pattern (Type C) of pulmonary densities 


in sarcoidosis. (B) Magnified view of lung field showing the nodular densities. 


that the primary diagnosis is incorrect). 
One of our patients did have a small right 
pleural effusion associated with active 
pulmonary sarcoidosis. In 3 other cases, 
however, pleural effusions heralded the on- 
set of complicating tuberculosis. 

Hilar or parenchymal calcifications which 
are not infrequently seen in the presence of 
thoracic sarcoidosis are almost always 





the consequence of prior tuberculous or 
fungous infection.!! Such calcifications were 
present in 26 per cent of our series. Lymph 
node calcification was observed to develop 
in only 2 cases, in 1 being attributable to 
calciferol administration; renal and other 
soft tissue calcifications became manifest 
simultaneously. The other patient had 
chronic pulmonary sarcoidosis with hyper- 


- 
* 





Fic. 6. (4 and B) Frontal chest roentgenograms demonstrating large nodular or confluent pulmonary 
densities (Type D-1 cm. or more in diameter) in sarcoidosis. Note in B the huge size that these tumor- 


like densities may attain. 
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calcemia (up to 15.3 mg. per cent). Eventu- 
ally extensive calcification of hilar and 
mediastinal lymph nodes occurred, a very 
rare manifestation of sarcoidosis.’ In the 
other cases thoracic calcification remained 
unaltered throughout the course of ob- 
servation and was of no help in the differ- 
ential diagnosis. 

Despite the spectacular pulmonary den- 
sities seen in active sarcoidosis, the pa- 
tients often have disproportionately mild 
pulmonary symptoms, and death trom the 
lung infiltrations alone in the absence of 
fibrosis virtually never occurs. No deaths 
occurred in our series from the pulmonary 
disease alone before extensive fibrosis had 
developed— possibly steroid therapy may 
have averted this in some. In a certain por- 
tion of cases, severe progressive pulmonary 
fibrosis is a consequence of lung sarcoidosis 
(Fig. 7, £ and B; and 10, 4 and 5). This 
development 1s gradual, usually requiring 
several vears, and is not commonly accom- 
panied by lymphadenopathy. 


PULMONARY FIBROSIS 


Late severe pulmonary fibrosis with 
secondary lung distortion and destruction 
is the most serious consequence of pulmo- 


nary sarcoldosis and directly or indirectly 


(.4) Frontal chest roentgenogram demonstrating severe pulmonary fibrosis in sarcoidosis. The 
multiple small radiolucencies represent focal emphysema or in some regions bronchiectasis. Gross fibrosis 
was already present when this patient first sought medical attention. (B) Pulmonary fibrosis in sarcoidosis 
with larger areas of emphysema and upward retraction of the hilar shadows. 


is responsible for most of the deaths. Nine- 
teen of our 7I cases with active sarcoidosis 
in the lungs were observed to develop 
moderate to severe pulmonary fibrosis. 
Twelve other cases developed minimal 
residual focal fibrosis of no apparent con- 
sequence. An additional 10 cases were first 
observed after pulmonarv fibrosis was well 
established, in some cases in the presence of 
cor pulmonale. The latter patients had pre- 
sumablv gone through the earlier stages of 
pulmonary sarcoidosis with insufficient 
symptoms to cause them to seek medical 
attention. 

As stated by Felson,? the major roent- 
genographic criteria for pulmonary fibrosis 
(while not alwavs reliable) include narrow 
linear, strand-like pulmonarv densities, 
which persist for long periods of time and 
which are associated with evidence of lung 
shrinkage as manifested bv retraction and 
distortion of fissures, hili, vessels, bronchi 
and mediastinal or other pleural surfaces. 
By means of these signs the conglomerate 
densities produced by lung contraction in 
the fibrotic stage (Fig. 7, 4 and B) can 
usually be distinguished from the confluent 
pulmonary densities (Type D) of the granu- 
lomatous phase of pulmonary sarcoidosis 
(Fig. 6, Æ and B). When symptoms of 
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severe respiratory failure or cor pulmonale 
were present, the pulmonary fibrosis was 
conspicuous. 

Dilatation of the central pulmonary 
arteries secondary to pulmonary arterial 
hypertension as well as right heart enlarge- 
ment is often seen at this stage of the dis- 


ease. 

A multicystic pattern in the lungs is a 
frequent finding in the late fibrotic stage of 
sarcoidosis, the lucent regions representing 
secondary emphysema or sometimes bron- 
conspicuous 


chiectasis.?^91?13 Often up- 





Pulmonary Sarcoidosis 


1077 


ward retraction of the hilar structures 
occurs and the cystic changes are usually 
more marked in the mid and upper lung 
fields (Fig. 7, £ and B; and 10, 4 and 5). 
At this stage the roentgenographic appear- 
ance Is nonspecific and may be identical 
with that resulting from the destructive 
and fibrotic consequences of tuberculosis, 
fungus infections, chronic. bronchiectasis, 
Hamman-Rich syndrome,  scleroderma, 
beryllosis, or other types of pneumoconiosis. 
In our opinion a substantial number of the 
cases which we see with idiopathic pulmo- 


Fic. 8. (4) Frontal chest roentgenogram at 
clinical onset of sarcoidosis showing bi- 
lateral hilar and paratracheal lymph- 
adenopathy without lung involvement. 
(B) Two months later miliary pulmonary 
densities (Type B) have appeared while 
the lymphadenopathy has regressed. The 
patient was asymptomatic. (C) Four 
months later the chest has normal ap- 
pearance. 
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Fic. 9. (4) Frontal chest roentgenogram demonstrating involvement of hilar lymph nodes and large nodular 
densities in lungs at clinical onset of sarcoidosis with respiratory symptoms. (B) One year later the pa- 
tient was asymptomatic and the chest roentgenogram was normal. 


nary fibrosis represent the late conse- 
quences of sarcoidosis after disappear- 
ance of the characteristic granulomatous 
lesion. 


PROGNOSIS IN RELATION TO INITIAL 
ROENTGENOGRAPHIC FINDINGS 


James" has pointed out that sarcoidosis 


would remain a relatively benign disease 
but for the development of certain 


devastating complications, which are due 
to irreversible fibrosis of the lungs, eyes, or 
other organs and to the effects of an ab- 
normal calcium metabolism on the kidneys. 
Most fatalities caused by sarcoidosis result 
from respiratory insufficiency and cor 
pulmonale. For this reason we have utilized 
the development of moderate to severe 
pulmonary fibrosis as a criterion of major 
prognostic importance. 





Fic. 10. (4) Frontal chest roentgenogram demonstrating confluent miliary and nodular pulmonary densities 
(Types B and C) in sarcoidosis. (B) Six years later severe pulmonary fibrosis with particularly marked 


contraction of the left upper lobe has appeared. 
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TABLE I 


SUMMARY OF THE FOLLOW-UP INFORMATION ON 76 
PATIENTS WITH ONLY THORACIC LYMPHADENOPATHY 
ON INITIAL EXAMINATION (AVERAGE ROENTGEN 
FOLLOW-UP 8 YEARS) 











Improved 
Without known phase of 
lung disease 4I 
Complete 33 
Partial 8 
After development of pul- 
monary densities 14 
Complete 8 
Partial 6 
Total 55 (7290) 
Unchanged 
Without lung disease 13 


After development of 
lung densities 


t2 


Total 15 (2094 ) 
Worse 
Developed moderate to se- 
vere pulmonary fibrosis 6 (8% 
76 (100%) 





I. INTRATHORACIC LYMPHADENOPATHY WITHOUT 
PULMONARY DISEASE 


(Fig. 2, 44 and B; and 8, 4, B and C) 


In Table I à summary of the follow-up 
information is given of 76 patients who pre- 
sented with onlv thoracic yinpuagenaps 
athy on initial examination. In 72 per cent 
of these patients the Imithadenopatiy 
cleared completelv or nearly completelv, 
one-fourth of the cases having experienced 
a phase of pulmonary involvement, usually 
appearing within 1 year of clinical onset, 
but ranging between 1 month and 7 years. 
None of these patients had respiratory 
symptoms when last seen, and only 4 had 
persistent evidence of extrathoracic sarcoid- 
osis. Twenty-two of the 41 patients showing 
complete clearing did so in less than 1 year 
and only 2 after 4 vears of observation. 

A relatively large group, 20 per cent, re- 
mained substantially unchanged roentgeno- 
graphically (2 after having developed 
lung disease) after an average period of ob- 
servation of more than 7 years. All of these 
patients were Negro and 12 of 15 were 
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women. None of these patients had pulmo- 
nary symptoms at the end of the observa- 
tion period, but 2 had died (1 by suicide 
and 1 of sarcoidal cirrhosis of the liver), 
1 had developed and recovered from pulmo- 
nary tuberculosis, and 3 were symptomatic 
with extrathoracic vieles 
In 8 per cent of the whole group (6 cases), 

pulmonary fibrosis of moderate to severe 
degree had developed after varying periods 
of time ranging from 2 to 20 years. Four of 
these 6 patients developed the initial lung 
densities from 2 to 7 vears following thor- 
acic lymphadenopathy. One of these pa- 
tients died of chronic lung disease compli- 
cated by pyelonephritis and the other 5 
have persistent pulmonary symptoms 
(cough and dyspnea). 


II. THORACIC LYMPHADENOPATHY AND 
PULMONARY DENSITIES 


(Fig. 6, 4 and B; and 9, 4 and B) 


In Table m the roentgenographic results 
are given of 33 patients who presented with 
thoracic lymphadenopathy and pulmonary 
densities on initial examination. Note that 
76 per cent of these patients had normal or 
markedly improved chest roentgenograms 
at the end of the observation period, which 
averaged 5 years. Two patients, however, 
had congestive heart failure with exertional 
dyspnea, possibly but not necessarily due to 
myocardial sarcoidosis. Only 1 patient had 
clinical evidence of active extrathoracic 
sarcoidosis. Of the 19 patients whose roent- 


TABLE II 


OUTCOME BY ROENTGENOGRAPHIC EXAMINATION OF 
33 PATIENTS WITH THORACIC LYMPHADENOPATHY AND 
PULMONARY DENSITIES ON INITIAL EXAMINATION 








(76%) 


Improved 25 
Complete Ig 
Partial 6 
Unchanged I (3%) 
Worse 
Developed moderate to severe 
pulmonary fibrosis 7 (21%) 
33 (100%) 
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genograms became normal, 9 showed no 
evidence of disease in less than 1 year and 
only 1 after 4 years of observation. 

The 1 patient showing no change on the 
chest roentgenogram had no pulmonary 
symptoms but died after 3 years’ observa- 
tion of a bleeding peptic ulcer, perhaps re- 
lated to steroid therapy. 

In 21 per cent (7 cases) of this group, 
evidence of moderate to severe pulmonary 
fibrosis developed after periods of observa- 
tion ranging between 1 and 1§ years. One 
of these patients died of cor pulmonale 
with respiratory failure, while 2 have per- 
sistent severe dyspnea, 1 of these with epi- 
sodes of hemoptysis. The remaining 4 pa- 
tients are virtually asymptomatic, although 
2 are continued on steroid therapy. 


III. PULMONARY DENSITIES WITHOUT THORACIC 
LYMPHADENOPATHY 


(Fig. 4, 4 and B; and 9, £ and B) 


In Table x11 a summary of the follow-up 
information is given of 16 patients who pre- 
sented with pulmonary densities but with- 
out thoracic lymphadenopathy on initia] 
examination. len (63 per cent) of this 
group showed complete clearing of the 
densities or significant improvement after 
an average period of observation of more 
than 8 years. None of these patients had 
persistent clinical symptoms secondary to 
sarcoidosis although 1 patient has been 
continued on chronic steroid therapy. Of 
the 6 patients who cleared completely, 1 
did so in less than 1 year and another after 
more than 4 years. 


Tase III 


SUMMARY OF THE FOLLOW-UP INFORMATION ON IÓ 
PATIENTS WITH PULMONARY DENSITIES WITHOUT 
THORACIC LYMPHADENOPATHY 


Improved IO (63%) 
Complete 6 
Incomplete 4 
Worse 6 (37%) 
16 (100%) 
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Six (37 per cent) of this group developed _ 
moderate to severe pulmonary fibrosis 
while under observation. One of these pa- 
tients died after 9 years with cor pulmonale 
while 2 others had symptoms of cough, 
dyspnea, and hemoptysis after 7 and Io 
years of observation, respectively. The re- 
maining 3 patients were only mildly symp- 
tomatic. 


IV, PULMONARY FIBROSIS AT TIME OF INITIAL 
MEDICAL OBSERVATION 


Ten of our 135 patients with well docu- 
mented pulmonary sarcoidosis already had 
moderate to severe pulmonary fibrosis on 
initial roentgen examination (Fig. 7, 4 and 
B). Four of these were thought to have 
some roentgenographically persistent sar- 
coidal infiltrations in the lungs when first 
seen, one also showing hilar lymph node en- 
largement. While under observation, 3 of 
these patients died of cor pulmonale and 
respiratory insufficiency and another died 
primarily of myocardial disease. Five 
others had persistent dyspnea and cough, 
while the remaining patient was essentially 
asymptomatic despite severe roentgen 
changes consistent with pulmonary fibrosis. 
Only 1 of the patients had evidence of 
active extrapulmonary sarcoidosis—the ap- 
pearance of skin plaques at the end of the 
observation period. None of these patients 
showed improvement on chest roentgeno- 
grams. 

The incidence of sarcoidosis in the Negro 
population of the United States is con- 
siderably greater than in the Caucasian 
population.J* Some believe that thoracic 
sarcoidosis, once diagnosed, is more severe 
in the American Negro.™ Among 71 pa- 
tients with active sarcoidal pulmonary 
densities, significant pulmonary fibrosis 
was observed to develop in 8 of 38 Negro 
females, 6 of 16 Negro males, 4 of 9 white fe- 
males, and 1 of 8 white males. 

A total of 8 patients, all female—7 
Negro, died as a direct consequence of sar- 
coidosis: 6 with irreversible pulmonary 
fibrosis and cardiorespiratory failure (3 of 
these having presented initially with severe 
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pulmonary fibrosis); and 1 each in whom 
death was secondary to cardiac or hepatic 
involvement. Two patients died of causes 
possibly related to steroid therapy, suicide 
in 1 case and bleeding peptic ulcer in 
another. Three other patients died of un- 
related causes. 


DISCUSSION OF THE COURSE OF 
PULMONARY SARCOIDOSIS 


At the [International Conference on Sar- 
coidosis in 1960, investigators agreed that 
sarcoidosis in various countries was basi- 
callv the same disease despite some local 
variations in epidemiology and in the in- 
cidence of certain manifestations. 

Unfortunately, precise comparison of the 
prognosis of thoracic sarcoidosis in our 
serles with that of other large series re- 
ported in the literature is virtually impos- 
sible because of stated and unstated differ- 
ences in classifving the patient material, 
the roentgenologic and clinical follow-up, 
and the ultimate outcome of the disease in 
the chest. Nevertheless, when compared on 
the basis of the thoracic disease present on 
initial roentgen examination, with due con- 
sideration for the better prognosis of cases 
with erythema nodosum,^? the final out- 
come of the chest disease appears to be 
very similar in the recently reported large 
series. ^ 919-22 

Lofgren’s® careful work showed a benign 
course of the "bilateral hilar lymphoma 
syndrome” due to sarcoidosis when pa- 
tients presented initially with erythema 
nodosum. No one has disputed this con- 
clusion although erythema nodosum ap- 
pears in this connection to be considerably 
more common in Sweden than elsewhere. 
All 11 of our patients (g Negro females) who 
had erythema nodosum at clinical onset of 
sarcoidosis were followed until they were 
clinically and roentgenologically normal, 
except for the one suicide. 

In the majority of cases of thoracic sar- 
coidosis, initially thoracic lymph node en- 
largement is noted on roentgenograms. 
Some believe that this is virtually always 
true. *? Since the thoracic Iymphadenop- 
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athv per se uncommonly produces symp- 
toms, this phase of the chest disease is de- 
tected most often either on routine survey 
examinations or when extrathoracic mani- 
festations of sarcoidosis cause the patient 
to seek medical attention. The presump- 
tion is that a substantial number of individ- 
uals may have subclinical sarcoidosis with 
thoracic lymphadenopathy, with or with- 
out progression to pulmonary densities, 
which is never discovered 1f spontaneous re- 
covery occurs. Most of the medically ob- 
served patients are those with symptom 
producing involvement of the respiratory 
tract or other systems. 

Also supporting the idea that earlier 
phases of thoracic sarcoidosis may not be 
detected is the fact that a number of in- 
dividuals seek medical attention only after 
significant pulmonary fibrosis is present, 
presumably having progressed asympto- 
matically through phases of thoracic lymph 
node and pulmonary granulomatous dis- 
ease. In Table 1v are given the results in our 

35 cases when reasons for initial chest 
roentgen examination were related to the 
tvpe of pulmonary involvement found. 
Note that when the initial examination was 
made primarily because of respiratory 
symptoms, the great majority of patients 
had detectable lung involvement and about 
14 per cent already had moderate to severe 
pulmonarv fibrosis. 

In our experience 71 per cent of the pa- 
tients presenting with only thoracic lymph- 
adenopathv never developed pulmonary 
densities; in three-fourths the densities 
cleared completely or nearly so and in the 
rest they remained unchanged for a number 
of vears. This tendencv for the thoracic 
Iv mph nodes to persist unchanged for pro- 
longed periods was particularly common in 
Negroes. About 29 per cent of the patients 
were observed to develop pulmonary den- 
sities, which in most cases cleared com- 
pletely or improved. Of the entire group 
presentingwith only thoracic lymphadenop- 
athv, about 8 per cent have been ob- 
served roentgenographically to develop 
moderate to severe pulmonary fibrosis. 
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TABLE IV 


INITIAL ROENTGENOGRAPHIC FINDINGS 

















Thoracic Thoracic Lymph- Dendi Predominant 
. anes 
Reason for Lymph- adenopathy and Pul- Onli Pulmonary 
Examination adenopathy monary Densities is Fibrosis 
f i (no. of cases) ; 
(no. of cases) (no. of cases) (no. of cases) 
Routine Survey 4 ^ I O 
Erythema Nodosum 8 2 I O 
Nonrespiratory Symptoms 39 5 4 2 
Respiratory Symptoms 17 $4 II 8 
76 


33 16 10 





Once visible pulmonary densities occur 
in sarcoidosis, the ultimate prognosis of the 
patient becomes considerably more grave. 
Of our 71 patients with pulmonary den- 
sities, whether present initially or develop- 
ing after a phase of thoracic lymphadenop- 
athy, 19 (27 per cent) were observed to 
develop moderate to severe pulmonary 
fibrosis. This appeared more likely in pa- 
tients who developed pulmonary densities 
after prolonged periods of observed lymph- 
adenopathy or chronic sarcoidosis of other 
systems and in those patients having lung 
densities without obvious lymphadenop- 
athy when first examined. The latter pre- 
sumably represented patients who had al- 
ready experienced regression of the lymph- 
adenopathy phase of the disease. Of 33 pa- 
tients presenting with lung densities and 
thoracic lymphadenopathy, 21 per cent de- 
veloped moderate to severe pulmonary 
fibrosis, while this consequence was ob- 
served in 37 per cent of patients presenting 
with lung densities without definite lymph- 
adenopathy. 

In our experience moderate to severe 
pulmonary fibrosis developed more com- 
monly in those patients with the larger 
pulmonary parenchymal densities, the in- 
cidence of this consequence being: 1 of 13 
patients with reticulogranular pulmonary 
densities (Type A); 4 of 20 with miliary 
densities (Type B); 8 of 21 with nodular 
densities (Type C); and 6 of 17 with large 
nodular pulmonary densities (Type D). 





The recurrence of thoracic sarcoidosis 
after roentgenograms show spontaneous 
complete clearing is very rare and often re- 
lated to pregnancy—especially in the post- 
partum period.19:19.22 


SUMMARY 


I. One hundred thirty-five cases of 
pulmonary sarcoidosis were analvzed with 
respect to roentgenographic findings and 
prognosis. The following patterns were ob- 
served on the initial chest roentgenograms 
in decreasing order of frequency and in- 
creasing order of prognostic gravity: (1) 
thoracic lymphadenopathy alone (with or 
without later development of pulmonary 
densities); (11) thoracic lymphadenopathy 
associated with parenchymal densities rang- 
ing In appearance from reticulogranular to 
large and conglomerate; (111) parenchymal 
densities alone; and (1v) pulmonary fibrosis. 

2. The outcome is almost uniformly good 
when thoracic lymphadenopathy clears 
without the appearance of pulmonary den- 
sities or when it is associated with ery- 
thema nodosum at the onset of disease. 

3. Thoracic lymphadenopathy may per- 
sist unchanged over a period of many 
years. 

4. The most serious consequence of 
pulmonary sarcoidosis is irreversible lung 
damage with fibrosis. 

5. Characteristic features of thoracic 
lymphadenopathy in sarcoidosis are bi- 
lateral hilar lymphadenopathy with or 
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without right paratracheal lymphadenop- 
athy, regression during development of 
parenchymal densities, and lack of anterior 
mediastinal lymphadenopathy. 

6. When spontaneous remission occurs 
and chest roentgenograms are normal, re- 
currences are extremely rare, in contrast to 
steroid-induced remissions which may be 
transient. 

7. Pleural effusions are quite rare in 
thoracic sarcoidosis and when present 
should suggest another disease such as 
tuberculosis, neoplasm or cardiac failure. 

8. When the outcome of our cases, in 
terms of late irreversible pulmonary fibro- 
sis, was compared with other large series in 
the literature, the results were similar. 


Kent Ellis, M.D. 
622 West 168th Street 
New York 32, New York 
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TRACHEOBRONCHIOMEGALY* 
THE MOUNIER-KUHN SYNDROME 


By ISADORE KATZ, M.D., MILTON LeVINE, M.D., and PETER HERMAN, M.D. 


BROOKLYN, NEW YORK 


RACHEOBRONCHIOMEGALY is 

a distinctive clinico-roentgenologic 
condition consisting of marked dilatation of 
the trachea and major bronchi associated 
with chronic respiratory tract infection. 
The syndrome is rare, often begins in child- 
hood and is thought to be due to a congeni- 
tal defect of the elastic and muscle fibers of 
the tracheobronchial tree. The simple chest 
roentgenogram may furnish the initial clue 
to the diagnosis. In this paper the clinical 
and roentgen findings in 4 patients with this 
disease pattern are described. A fifth case 
presented dilatation of the bronchi but not 
of the major portion of the trachea. This 
entity has been reported previously under a 
variety of names including tracheobronchi- 
opathia malacia," idiopathic megatrachea 
with tracheomalacia,! trachiectasis,’ tra- 
cheomegaly," and tracheobronchiectasis.? 
We prefer our designation, tracheobronchi- 
omegaly, since it is simple, anatomically 
descriptive and avoids confusion with 
phonetically allied conditions such as 
tracheal malacia and tracheal ectasia (ae- 
rial goiter).!? 


HISTORICAL ASPECTS 


The first comprehensive description of 
the pathologic changes in tracheobronchio- 
megaly is credited to Czyhlarz? who in 1897 
noted marked atrophy of the longitudinal 
elastic fibers and thinning of the muscularis 
In a postmortem specimen. Asserting that 
"one cannot avoid the rather vague idea of 
a congenital weakness of the walls" he 
employed the term “pulsion diverticulum” 
in the title of his report. An earlier report 
of the same lesion was made by Roki- 
tansky.^? It was not until 1929 that the 
second anatomic description of this disease 


was recorded by another pathologist, 
Kaufman,’ who wrote that “in chronic 
catarrhs, circumscribed, deep bulgings are 
occasionally seen (ectasias) or diffuse, 
spindle-shaped dilatations, both usually in 
the membranous part (posterior wall) often 
with numerous saccular diverticula be- 
tween the cartilaginous rings." 

Mounier-Kuhn," in 1932, published the 
first clinical description of the condition 
which is designated occasionally as the 
"Mounier-Kuhn syndrome.” He referred to 
his case as one of "dilatation of the tra- 
chea." His illustration also showed dilated 
bronchi and saccular bronchiectasis of the 
left lung. Since Mounier-Kuhn's original 
report, approximately 1o additional cases 
have been recorded in the literature. 


PATHOGENESIS 


An understanding of the pathogenesis of 
tracheobronchiomegaly must be based 
upon an awareness of the variety of out- 
pouchings of the tracheobronchial tree 
which have been disclosed by roentgen and 
postmortem studies. Nielsen, using the 
broad designation of “diverticulum” to 
include any type of out-pouching, has clas- 
sified these structures according to mode of 
origin. She has separated them into 3 cate- 
gories, as follows: 

1. Rudimentary, or supernumerary, 
bronchi are short and cylindrical. They 
always arise from the right aspect of the 
trachea near the carina and contain all 
structural elements of the tracheal wall. 

2. Diverticula of acquired origin have a 
narrow neck and may range in size from a 
few millimeters to 3 or more centimeters. 
They usually contain viscid mucus and are 
thought to originate as cystic dilatations of 


* From the Departments of Radiology, Downstate Medical Center, State University of New York and the Veterans Administration 
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the ducts of paratracheal mucus glands. 
These develop in response to chronic irrita- 
tion and may be distended further by in- 
creased intratracheal or intrabronchial 
pressure produced by coughing. They arise 
at the junction of the cartilaginous and 
membranous tissues. Bronchographic ex- 
amination may reveal them as bud-like 
sacs, I or 2 mm. in diameter, projecting 
from the bronchi. Such “diverticula” are 
considered pathognomonic of chronic bron- 
chitis but when they assume unusually 
large proportions may be mistakenly re- 
garded as true diverticula. Moderate dilata- 
tion and atrophy of the trachea is often an 
associated finding. 

3. The third type of tracheobronchial 
out-pouching is a broad diverticulum-like 
protrusion of redundant nonmuscular seg- 
ments of membrane between transverse 
bands of muscle fibers of the trachealis 
muscle which connect the posterior tips of 
the “U” shaped tracheal cartilages. These 
out-pouchings are generally found through- 
out the entire length of the trachea and 
major bronchi and there is associated 
marked increase in size of the trachea and 
major bronchi. It is into this category that 
patients with tracheobronchiomegaly fall. 
Pathologically, this group is characterized 
by atrophic changes in elastic and muscle 
fibers. Nielsen! designates some cases of 
tracheobronchiomegaly as ''diffuse tracheo- 
bronchiectasies without diverticulum for- 
mation," stating that the same pathologic 
process is at fault and that allowance must 
be made for transitional forms. Her own 
case which she classifies under this group is 
reported as a case of multiple tracheal 
diverticula. 

Other case reports in which the term 
"diverticulum" appears in the title encom- 
pass the entire gamut of tracheobronchial 
out-pouchings and hence the term has little 
specificity or meaning.599:5 Because of 
this confusion in terminology and lack of 
histologic study in most cases reported, it is 
difficult to classify all cases. 

There remains a type of out-pouching 
characterized by a single, large, air-con- 
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taining sac possessing a wide mouth and 
communicating with the lumen of the 
trachea. This is the so-called aerial goiter, 
also termed tracheocele, aerocele, tracheal 
hernia, tracheal ectasia and less accurately, 
tracheal diverticulum. Although these are 
usually ascribed to a localized inherent 
weakness of the posterior tracheal wall, the 
effects of occupation and infection are also 
considered to influence their development. 
Thus, individuals whose work requires 
unusually high levels of intratracheal pres- 
sure are known to develop this type of 
lesion. Classic examples are the aerial 
goiters found in drill sergeants, the Egyp- 
tian minaret crier and musicians who play 
wind instruments. Severe or prolonged 
coughing, for the same reason, is also cited 
as a cause of this lesion. Such an instance 
was reported in a 34 year old boy who 
developed a swelling in the neck immedi- 
ately after a prolonged spell of violent 
coughing. Aspiration revealed this to be an 
aerocele.! 

Lesser degrees of uniform dilatation of 
the trachea are seen in other conditions. 
Shanks and Kerley?? noted that widening of 
the trachea occurs characteristically in the 
presence of pulmonary fibrosis. Mounier- 
Kuhn! felt that slight dilatation of the 
trachea and major bronchi was not unusual 
in patients with chronic cough, bronchiec- 
tasis or in individuals whose occupation 
involved excessive vocal or pulmonary 
effort. However, the degree of dilatation 
Observed in tracheobronchiomegaly is much 
more marked than in these instances. 

Tracheobronchiomegaly has been ascribed 
to a congenital defect of elastic and muscle 
fibers of the tracheobronchial tree by most 
authors. Claims for the congenital etiology 
of this lesion are based upon histologic 
study revealing underdeveloped elastic and 
muscle tissue and upon the early age of 
onset in some cases. Mounier-Kuhn’s origi- 
nal patient, aged 42, manifested severe 
respiratory symptoms in infancy and by 
the age of 7 had a chronic cough of whoop- 
ing character which persisted throughout 
his adult life. Doyle and co-workers'* pa- 
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tient, aged 8 years, had also suffered from 
cough with frequent respiratory infections 
from infancy. The remainder of the patients 
gave histories of many years of respiratory 
difficulty although they were first seen as 
young adults. 

Postmortem specimens from 4 cases, 27184 
and several biopsy specimens from another 


case lend supporting evidence to the : 


theory of the congenital basis of this lesion. 
Czyhlarz? noted thinning of the muscularis 
and marked atrophy of the longitudinal 
elastic fibers. Brenner and Krauter! also 
noted a decrease in the number of the elas- 
tic fibers without evidence of inflammation 
in the tracheal wall at postmortem exami- 
nation. In their report the trachea is de- 
scribed as "striking," 
circumference and showing equal and pro- 
portionate enlargement of both the carti- 
laginous and membranous portions, a point 
which they regard as favoring a congenital 
enlargement, since acquired (mechanical) 
dilatation would involve primarily the 
distensible, membranous wall which alone 
contains elastic tissue. According to Schinz 
et al.,® the width of a normal adult male 
trachea is between 15 and 22 mm. Pohl" 
concluded from the postmortem study of 
his case that a congenital weakness of elas- 
tic or perhaps of the whole connective tissue 
system was present. However, he also felt 
that the effects of many years of inflamma- 
tion and irritation were superimposed. The 
biopsy material from Rouan's" patient 
showed plasmocytic infiltration with 
chronic inflammation of the mucosa. 
Despite the concurrence of opinion con- 
cerning the congenital origin of this condi- 
tion, the role of inflammation as an aggra- 
vating factor cannot be overlooked. Cases 
reported previously, as well as our own, 
showed varying degrees and types of asso- 
ciated pulmonary disease, f.e., bronchiec- 
tasis, bronchiolectasis, bullous emphysema, 
diffuse emphysema, chronic bronchitis and 
pulmonary fibrosis. Thus evidence of se- 
vere, chronic infection of the upper respira- 
tory tract is present in all patients, even 
though most authors regard it as merely a 
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complicating element in a disease with a 
primary structural defect of the tracheo- 
bronchial wall. Perhaps the best evidence 
against claims that tracheobronchiomegaly 
is acquired is its apparent rarity as com- 
pared' with the wide prevalence of chronic 
pulmonary disease of all types. 


CLINICAL ASPECTS 


Tracheobronchiomegaly is manifested 
clinically by many signs and symptoms of 
chronic respiratory tract disease, but there 
Is nothing to distinguish it from a great 
variety of other respiratory ailments. 
Symptoms include an unusually loud 
cough, dyspnea, hoarseness and sptitum 
production which is often copious and 
purulent. Spontaneous pneumothorax and 
pneumonia may develop. The history is 
often that of long duration with onset in 
infancy or early childhood. The youngest 
patient reported to date was 8 years of aget 
and the oldest 64. Our own cases were all in 


the fourth or fifth decade. 


BRONCHOSCOPIC FINDINGS 


Bronchoscopic examination in tracheo- 
bronchiomegaly may suggest the lesion 
inasmuch as several observers have re- 
corded identical findings. Mounier- Kuhn" 
found difficulty in determining the position 
of the bronchoscope because of the unusu- 
ally large dimensions of the tracheobron- 
chial tree. Diaz? observed an enormous 
tracheal lumen and then encountered an 
obstruction which could be pushed aside 
easily by the tip of the bronchoscope since 
it was merely the redundant tracheal wall 
in a collapsed state. Kartagener and Ulrich? 
noticed the unusual over-all width of the 
trachea and an even more pronounced 
saccular dilatation a few centimeters above 
the carina. He also observed the narrow 
lumen produced by the sagging wall which 
fell in a semicircle into the lumen of the 
trachea on expiration but which could be 
pushed back with very little pressure. The 
left main bronchus, just below its origin, 
widened in a saccular manner and under- 
went contraction and dilatation synchro- 
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nous with respiration, giving an impression | falciform in contour and whose free border 
similar to that of a dilated esophagus. was almost in contact with the opposite 
Rouan’? observed that the bronchoscope wall of the trachea. This wall hung at a 
rested on a membranous wall which was right angle from the posterior membranous 





Fic. 1. Case 1. (4) Detail study of 
tracheobronchial area of thoracic 
roentgenogram shows marked dil- 
atation of trachea and major 
bronchi (arrows). (B) Bronchogram 
reveals marked increase in the cali- 
ber of the trachea and major 
bronchi. The bulging redundant 
segments of the atrophic pars 
membranacea are evident. Note 
the normal diameter of the bronchi 
distal to the major bronchi. The 
same study also showed bron- 
chiectasis and bronchiolectasis but 
these are not demonstrated on this 
roentgenogram. (C) Laminagram 
shows the tracheobronchial en- 
largement with roentgen features 
resembling those of a distended 
segment of small intestine 
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wall and had to be "overcome" before the 
bronchoscope could be passed farther 
distally. He also noted that the tracheal 
dimensions were so vast that it was Impos- 
sible to see all of the tracheal area in a single 
endoscopic field. He compared the capacity 
of the bronchoscopic light in this huge 
trachea to that of a “flashlight” in a tunnel, 
and therefore inadequate for total illumina- 
tion of the large tracheal chamber. Olmer 
et al! expressed surprise that their case was 
not detected bronchoscopically. In Case 1 of 
our series redundancy of the wall of the left 
main stem bronchus was noted by the 
bronchoscopist. In the remainder of our 
patients neither redundancy nor dilatation 
was noted on bronchoscopic examination. 
Bronchoscopy was not done, however, in 
Case Ill. 


ROENTGEN CHARACTERISTICS 


The plain roentgenogram of the chest 
in tracheobronchiomegaly is distinctive. 
Doyle ef alt found that the width of the 
tracheal air shadow was equivalent to that 
of the vertebral column. Rouan!” also re- 
marked upon the unusual quadrangular 
hyperlucency he observed in the superior 
mediastinum Olmer and co-workers? made 
a similar observation. In our patients the 
unusual size of the trachea was apparent on 
the plain posteranterior roentgenogram in 
Cases 1, r1, ut and 1v (Fig. 14, 24, 34 and 
44) and on the lateral view in Cases 11 and 
Iv. (Fig. 2B and 4B). The trachea was of 
normal size in Case v. The enlarged major 
bronchi were not distinctly evident on the 
plain roentgenogram in our patients with 
the exception of Case 1. In this patient 
laminagraphic study demonstrated the 
enlarged trachea and major bronchi as well 
as the sac-like recesses formed by the re- 
dundant musculo-membranous tissue. This 
is manifested by alternate bands of air and 
soft tissue density which bear a striking 
resemblance to a dilated small intestine in 
which the valvulae conniventes are seen 
(Fig. 1C). 

The bronchographic findings are path- 
ognomonic, confirming the unusual width 
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of the trachea and major bronchi and out- 
lining the sac-like recesses, which contain 
pools of bronchographic contrast material. 

In addition to these tracheobronchial 
changes, there may be a variety of abnor- 
malities in the more distal bronchi and 
parenchyma. Emphysema, with or without 
bullous changes, or pulmonary fibrosis may 
be evident on the plain roentgenogram. 
Bronchographic studies may also demon- 
strate associated bronchiectasis, bronchio- 
lectasis or chronic bronchitis. 

The fluoroscopic observation of Pohl 
during bronchography is also of great inter- 
est. He noted that the lipiodol “descended 
slowly and distributed itself slowly. Filling 
of the trachea and larger bronchi took a 
long time. The walls were covered more 
densely than usual. Eddies and currents 
due to mixing of air, lipiodol and secretions 
gave the appearance of a boiling pot... an 
appearance that is not the picture of move- 
ment and activity of the bronchial muscu- 
lature but rather passive distortions due to 
the loss of supporting tissue." 

'The over-all configuration of the dilated 
trachea as outlined by the contrast material 
has been likened to that of a bottle," and a 
sausage, the latter due to the relative 


TABLE I 


MEASUREMENTS IN § CASES OF 
TRACHEOBRONCHIOMEGALY" 







Largest Diameter in mm. 


Case Right Left 
Trachea Main Main 
Bronchus | Bronchus 
26.0 30.0 
32.0 25.0 
28.0 
25.0 
30.0 





* Measurements were made at the largest diameter of the 
trachea and bronchi. 
** Values less than mean plus 3 standard deviations. 
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narrowing of the proximal and distal tra- value of the measurements obtained in 
chea. The opacified, dilated major bronchi our patients with tracheobronchiomegaly 
reminded Diaz? of “‘trog’s legs." (Table 1), similar measurements were made 
in so consecutive bronchograms of adults 
(Table 11). All films had been exposed at 40 
[n an attempt to determine the statistical inches. Comparison of the two groups 


EVALUATION OF MEASUREMENTS 





Fic. 2. Case 11. (4) The right portion of the air column of the huge trachea projects into the right upper 
lung field. Its left margin is indistinctly seen, superimposed upon the left side of the thoracic spine (arrows). 
(B) The great dilatation of the trachea is well demonstrated on the lateral thoracic roentgenogram. (C) 
Bronchogram shows the huge trachea and major bronchi, distal to which there is abrupt transition to 
bronchi of normal size. (D) Right oblique view of bronchographic study demonstrates the extreme dis- 
tention of the trachea and major bronchi. Changes of chronic bronchitis and bronchiolectasis are also 
evident. 
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revealed striking ditferences. With two 
exceptions, all of the measurements in the 
cases of tracheobronchiomegaly proved to 
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be in excess of 3 standard deviations of the 
mean value of the 50 cases used for com- 
parison (Table 11). 


REPORT OF CASES 


Case 1. A 35 year old white male shipping 
clerk was hospitalized on September 20, 1956 
with the chief complaint of an upper respiratory 
infection of 3 weeks’ duration. He had a severe 
cough, productive of yellowish thick sputum. 
His cough was extremely loud and booming in 
character. On occasion, the sputum was tinged 
with blood. He had had a chronic cough for 
approximately 20 years and gave a history of 
pneumonia in 1943 and again in 1944. He was a 
heavy smoker. 

On examination of the chest many rhonchi 
were noted intermittently. The patient's tes- 
ticles were atrophic and his breast tissue was 
prominent. He was thought to have Kline- 
felter's syndrome. 

Serial roentgenograms of the chest revealed 
tracheal dilatation (Fig. 1.7) and right middle 
lobe and subsequently left lower lobe atelecta- 
sis. The patient was bronchoscoped and the 
trachea was thought to be normal. The broncho- 
scope was passed with some difficulty into the 
left main bronchus because in expiration the 
posterior wall of this bronchus collapsed and 
obliterated the lumen. The right main stem 
bronchus was entered without difficulty. No 
intrinsic lesion was seen in the tracheobronchial 
[reo 

A bronchogram showed marked dilatation of 
the trachea and bronchi which apparently was 
not detected bronchoscopically (Fig. 1B). The 
trachea measured 4.0 cm., the right main 
bronchus 2.6 cm. and the left main bronchus 
3.0 cm. Changes of bronchiectasis and bron- 
chiolectasis were also noted. A bronchogram 
made in 1942 showed similar changes. 


Fic. 5. Case 1. (4) Detail view of the large tracheal 
air column evident in the plain roentgenogram of 
the thorax. Severe pulmonary fibrosis is also evi- 
dent in the lung fields. (B) Bronchogram shows the 
large trachea and major bronchi. The redundant 
folds of the pars membranacea, manifested in the 
scalloped margins of the major bronchi and 
trachea, are also demonstrated. Saccular bronchi- 
ectasis is present in the right upper lobe. 
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A laminagram demonstrated the large trachea cleared and the patient was discharged. He was 
and major bronchi. The appearance here re- asymptomatic except for the booming cough. 


sembled that of a loop of distended small in- Case 11. A 39 year old white male gas station 


testine (Fig. 1C). attendant was hospitalized on October 1, 1959 
With antibiotic therapy the atelectasis for a complaint of hemoptysis which had oc- 





lic. 4. Case 1v. (4) Detail roentgenograin of 
upper mediastinal area shows marked dil- 
atation of the trachea. Changes of severe 
bilateral bullous emphysema were also evi- 
dent (not shown in this detail view). (5) 
The large tracheal diameter is evident in 
the lateral study of the thorax. (C) Broncho- 
gram shows the dilated trachea, major 
bronchi and changes of bronchiolectasis 
and bronchiectasis. The effects upon the 
bronchial tree of a huge area of bullous 
emphysema can be seen in the lower left 
hand corner of the roentgenogram. 
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Tase II 


MEASUREMENTS IN $O CONSECUTIVE BRONCHOGRAMS* 


(Values in mm.) 








Diameter 





Smallest | Largest 
13.20 
Right Main Bronchus 


Left Main Bronchus 


Standard De- 
Standard dur a a viation of 
Deviation D cd da Largest Value 
Mean ` eviations | from Mean 
20.2 3-4 30.5 1.4 
16.0 2.6 24.0 223 
I4.5 2:9 23.0 I.9 





* Measurements were made at the largest diameter of the trachea and bronchi. 


curred 4 days prior to admission. He gave a 
history of chronic cough of 15 years’ duration 
which was productive of about 2 ounces of 
mucus daily. The cough would become exacer- 
bated with upper respiratory infections. About 
ç years prior to admission, he first noted 
hemoptysis occurring annually. At the time of 
his present illness, his cough was productive of 
about 100 cc. of thick, yellowish sputum daily. 
During the year prior to admission he had noted 
exertional dyspnea. He smoked one package of 
cigarettes daily. 

Roentgen examination of the chest in the 
frontal position revealed a huge tracheal air 
column (Fig. 2.4). The lateral study also dem- 
onstrated the huge size of the trachea (Fig. 25). 

Bronchoscopy disclosed marked erythema 
and edema of the tracheobronchial mucosa 
with coplous amounts of mucopurulent secre- 
tions, more marked on the right than the left. 
All orifices were considered patent and no other 
abnormalities were noted. The bronchoscopic 
diagnosis was acute and chronic bronchitis with 
possible bronchiectasis. 

A bronchogram revealed dilatation of the 
trachea and of both right and left main bronchi 
(Fig. 2, C and D). Changes of bronchiolectasis 
and chronic bronchitis were also noted (Fig.2D). 
The trachea measured 4.5 cm. The right main 
bronchus was 3.2 cm. and the left main bronchus 
was 2.5 cm. 

The patient was treated with antibiotics and 
discharged as improved. 


Case 11. A 39 year old Puerto Rican female 
was hospitalized on September 1, 1960 for 
existaxis of 4 days' duration. She gave a history 
of asthma" associated with a chronic cough or 


15 years' duration. The cough was productive of 
small amounts of yellow mucus. 

A dilated trachea and generalized increase in 
the pulmonary markings, thought to represent 
severe pulmonary fibrosis, were evident in the 
plain roentgenogram of the thorax (Fig. 34). 

Bronchographic study demonstrated dilata- 
tion of the trachea and of both main bronchi 
(Fig. 3B). The trachea measured 3.5 cm. in its 
greatest diameter, the right main bronchus 
2.8 cm. and the left main bronchus 2.5 cm. 
Bronchiectatic changes were also noted. 

Bronchoscopy was not done. 

A posterior nasal pack was used to stop the 
epistaxis and the patient was discharged on 
October 13, 1960. 


Case rv. A 33 year old Negro male truck- 
driver was first hospitalized on March 1, 1958 
with the chief complaint of productive cough 
and Increasing exertional dyspnea of 3 weeks' 
duration with fever of 1 week's duration. He 
stated that he had had pneumonia on four 
occasions during the preceding 9 years. In the 
year prior to admission, he had noted increasing 
susceptibility to upper respiratory infections. 
Exertional dyspnea had been present for the 
past 5 years. 

Roentgen study of the chest revealed bi- 
lateral bullous emphysema and the trachea was 
dilated (Fig. 4, £ and B). Pneumonic consolida- 
tion was present on the left. He was treated 
with antibiotics. Because of the marked bullous 
emphysema, an attempt was made to induce 
therapeutic pneumoperitoneum. However, an 
attack of syncope developed after S00 cc. of air 
had been injected and treatment was discon- 
tinued. He did well on antibiotics and was dis- 
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charged on April 11, 1958. 

He was re-admitted on March 2, 1959 with 
the chief complaint of increasing exertional 
dyspnea and persistent productive cough. 
Treatment with antibiotics and bronchial 
dilators was given and he was discharged 1m- 
proved on March 20, 1959. 

He was again admitted on April 3o, 1959 with 
similar complaints of exertional dyspnea, cough, 
productive of yellowish sputum, and fever. 
Similar therapy was administered and he was 
discharged improved on May 13, 1959. 

His last admission was on January 25, 1960 
for similar complaints. 

Bronchographic examination at this time 
revealed a dilated trachea that measured 3.6 cm. 
in its greatest diameter. The right main bron- 
chus was 2.5 cm. and the left main bronchus 
2.0 cm. (Fig. 4C). Bronchiolectasis, bronchiecta- 
sis and the previously noted bullous emphysema 
were also demonstrated. 

The patient was treated medically and dis- 
charged on June 8, 1960. 


Case v. A 45 year old Negro male was hos- 
pitalized on January 12, 1960 with the chief 
complaint of productive cough, fever and 
dyspnea of 5 days’ duration. His cough was 
productive of thick, brownish-yellow mucus. He 
gave a history of asthma and chronic cough of 
Io years’ duration. He had had “double pneu- 
monia” as a child. He smoked one package of 
cigarettes daily. 

Plain reontgenograms of the chest revealed 
a left lower lobe pneumonia. 

Bronchographic examination performed on 
two occasions showed dilatation of both main 
bronchi but not of the major portion of the 
trachea (Fig. 5). This was the only case in our 
series in which the diameter of the trachea was 
normal throughout most of its extent. However, 
it was wide at the carinal level, measuring 
3.5 cm. Above this level the tracheal diameter 
was 2.0 cm. Changes of bronchiectasis were also 
present. 

He was treated with antibiotics and after a 
prolonged course was discharged from the hos- 
pital on February 20, 1960. 


SUMMARY 


1. Tracheobronchiomegaly (The Mou- 
nier-Kuhn syndrome) is a distinct clinico- 
roentgenologic entity. It 1s manifested by 
dilatation of the trachea and major bronchi 
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iG. s. Case v. Bronchogram shows severe dilatation 
of the major bronchi. The proximal portion of the 
trachea is not dilated but there is abrupt widening 
at the bifurcation. Bronchiectatic changes are 
also evident. 


and is associated with chronic pulmonary 
disease. 

2. Plain roentgenograms of the chest in 
posteroanterior and lateral projections may 
suggest the diagnosis. Laminagraphy and 
bronchography are diagnostic. 

3. Bronchoscopically the tracheal and 
bronchial lumens are abnormally spacious 
and the posterior membranous wall may 
occlude the lumens on expiration. 

4. Four patients with tracheobronchio- 
megaly and one with bronchiomegaly alone 
are reported. 


s. The term tracheobronchiomegaly 1s 
suggested as an appropriate designation for 


this disease entitv. 


Isadore Katz, M.D. 
450 Clarkson Avenue 
Brooklyn 3, New York 


We are indebted to Dr. Peter B. Nemenyi of 
the Department of Environmental Medicine 
and Community Health, State University of 
New York Downstate Medical Center, for his 
assistance in the analysis of the statistical data. 
Drs. Frank Karp and Irwin Entel generously 
provided translations of the foreign language 
references. 
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FIFTY-THREE CASES OF CARCINOMA OF THE 
BREAST, OCCULT UNTIL MAMMOGRAPHY* 


By ROBERT L. EGAN, M.D.T 


HOUSTON, TEXAS 


HE occult carcinoma of the breast may 

be defined as one which remains 
totally unsuspected following examination 
by the usual methods used to diagnose 
breast cancer, including an examination of 
the breast by an experienced and compe- 
tent physician. To qualify for this defini- 
tion, no symptoms (vague pain, itching or 
heaviness) nor signs (nipple discharge, 
change in breast contour, or nodules) 
should be present which would suggest a 
disease process within the organ. An alter- 
nate definition would include carcinomas on 
which biopsies would not be performed 
without a roentgenographic diagnosis of 
malignant disease. Patients with occult 
carcinoma of the breast may have some 
symptom referable to the breast or some 
sign that could possibly be associated with 
carcinoma but the breasts must otherwise 
be normal to examination. The patient may 
have a palpable nodule but carcinoma else- 
where in the breast 1s unsuspected. Any 
carcinoma that produces even vague palpa- 
tory findings 1s excluded from classification 
as occult. Cases of breast carcinoma fulfill- 
ing these criteria, with an unequivocal 
mammographic diagnosis of carcinoma, will 
be described. 

The demonstration of unsuspected carci- 
noma by mammography has most often 
convinced clinicians of the value of this 
roentgenographic procedure. Most readily 
convinced has been the surgeon who has 
found a breast normal to palpation and has 
then explored that portion of the breast 
indicated by mammograms to confirm the 
roentgen diagnosis of malignant disease. 
These surgeons have helped to establish 
mammography as a routine examination at 


M. D. Anderson Hospital and Tumor Insti- 


tute. Our experience has been that, ini- 
tialy, radiologists are more hesitant to 
accept mammography, because they are 
aware of the many previous attempts to 
revive soft-tissue roentgenographic tech- 
niques which have subsequently lapsed into 
disuse. Perhaps now that an acceptable 
roentgenographic technique has been devel- 
oped which is simple, accurate, safe and 
nontraumatic (and one in which the clini- 
clan is interested), mammography will be 
used and perfected so that it will assume its 
proper place among diagnostic roentgeno- 
graphic procedures. 


MATERIAL 


Fifty-three cases of occult breast carci- 
nomas were seen in 2,000 consecutive breast 
roentgen examinations performed on 1,194 
patients during the period from May, 1956, 
to August, 1960. These patients were re- 
ferred for mammography either by the 
hospital breast clinic because of a palpable 
nodule in one breast, nipple discharge or 
nipple retraction, a symptom of breast 
disease, or by the medical service in search 
of an undetermined primary carcinoma. If 
a clinically obvious or proven carcinoma 
was present in one breast, it was not stud- 
ied by roentgen examination. During the 
period of this study, 1,733 new patients 
were admitted to the breast clinic with 
lesions which were biopsied; of these, 1,315 
had malignant lesions and 418 had benign 
lesions. 

The r9 cases of occult carcinomas re- 
ferred to in the previously reported group 
of 1,000 consecutive examinations! are 
included in this series of 53. 

All patients with unsuspected carci- 
nomas, in addition to the routine admission 


* From the Section of Diagnostic Radiology, Department of Radiology, University of Texas M. D. Anderson Hospital and Tumor 


Institute, Houston, Texas. 


T Present address: Department af Radiology, Methodist Hospital, Indianapolis, Indiana. 
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physical examination, were examined spe- 
cifically for breast disease. Each mammo- 
gram was reported without benefit of his- 
tory or physical findings and a code number 
was attached at the time of interpretation 
to indicate the presence of malignant 
disease. In all 53 cases of occult breast 
carcinoma, the diagnosis made by mammo- 
graphic examination was subsequently 
confirmed by pathologic examination. 

Three other cases of occult carcinoma 
occurred but were not included in the series 
because the mammograms were reviewed 
only in consultation. The 3 cases included: 
(1) a patient with bilateral mammoplasty 
who had a questionable nodule in one 
breast, with bilateral primary carcinomas 
found on mammography; (2) a patient who 
had inflammatory carcinoma of the breast, 
with no abnormality noted by several clini- 
cians; and (3) an x-ray technician with an 
unsuspected carcinoma in one breast whom 
the radiologist had used to assess his roent- 
genographic technique; the mammograms 
of this patient were submitted solely for an 
opinion on the technical quality of the 
roentgenograms. 


RESULTS 


- Table 1 lists the various signs and symp- 
toms which accompanied the 53 clinically 
unsuspected carcinomas of the breast. 

A histologic evaluation of axillary lymph 
nodes (Table 11), available in 42 of the 53 
cases, showed axillary lymph node metas- 
tasis in less than one-half of the cases. 
Disregarding the 11 patients sent for mam- 
mography in the presence of proven malig- 
nant disease in the axillary lymph nodes, 
metastasis was present in only one-third of 
the cases. This group of mammary carci- 
nomas of unselected histologic types, de- 
tected by mammography prior to clinical 
manifestations and with a lower incidence 
of axillary lymph node metastasis, should 
have a better prognosis. These few cases, on 
the basis of axillary lymph node metastasis, 
compare with the more favorable histologic 
types of carcinoma: the gelatinous carci- 
nomas with an incidence of axillary metas- 
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TABLE I 


CARCINOMA OF THE BREAST UNSUSPECTED CLINICALLY 
IN A SERIES OF 2,020 MAMMOGRAMS TAKEN FROM 
MAY, 1956 TO MAY, 1960 


No clinical signs or symptoms of carcinoma 
Previous radical mastectomy, survey of 


remaining breast 9 
Bilateral primary carcinoma, second 
primary not suspected 9 


Symptoms or clinical signs of benign 
disease in opposite breast 3 
Distant metastases, primary undetermined 3 
Axillary lymph node involvement, biopsy 
material malignant, normal breast 


clinically II 


No clinical signs or symptoms associated with 

the carcinoma 
Nipple retracted, no mass palpable 2 
Nipple discharge, no mass palpable 2 
Nipple erosion, no mass palpable 4 
Vague complaints (cancerophobia) 3 
Vague nodularity, no dominant nodule to 


biopsy 3 
Nodule palpable, not associated with the 

carcinoma 4 

Total 53 


Note: The series included 764 lesions proven by biopsy with 
431 being malignant and 333 benign. None of these carcinomas 
would have been biopsied without an unequivocal diagnosis of 
carcinoma by mammography. 


TABLE II 


AXILLARY LYMPH NODE INVOLVEMENT ACCORDING TO 
THE SIZE OF THE PRIMARY LESION IN THE $3 CARCI- 
NOMAS OF THE BREAST, OCCULT UNTIL MAMMOGRAPHY 






Less than 


I cm. 
i-2 cm. 


More than 
2 cm. 


Diffuse 
Total 
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tasis of 43 per cent,? and the medullary 
carcinoma with lymphoid stroma with 43.4 
per cent axillary metastasis.” 

The following c 'ases illustrate some of the 
situations in which mammography led to 
the correct diagnosis. In each instance the 
mammogram showed the carcinoma, and 
the diagnosis was reported without equivo- 
cation. 


REPORT OF CASES 


Case 1. L.S., a 68 year old white female, was 
admitted vid. a palpable nodule in the right 
breast; the left breast was clinically normal but 
pendulous. Mammograms showed a 2.5 cm. 
carcinoma of the right breast and a 7 mm. 
carcinoma deep in the substance of the left 
breast. Following a right radical mastectomy 
for carcinoma, proven by frozen section mate- 
rial, a left simple mastectomy was performed. 
Because the carcinoma in the lett breast was 
not palpable in the resected specimen, the 
pathologist was requested to examine the left 
breast, which after slicing he declared grossly 
normal. However, one surgeon, noting that 
some of the slices were thicker than 7 mm., re- 
quested thinner slicing. À small nodule measur- 
ing 4X6 mm. was then discovered and was 
histologically proved to be adenocarcinoma. 


Case rt. F.L., a 77 year old white female, was 
admitted with bloodv pleural effusion contain- 
ing malignant cells; the primary site of the 
malignant disease was undetermined. The 
breasts were normal to physical examination. 
Mammography revealed a 3 cm. 
carcinoma (Fig. 1). The surgeon who attempted 
to perform a biopsy examination for histo- 
pathologic confirmation could feel only fatty 
tissue. After localization of the lesion from the 
mammograms, a second biopsy examination 
was performed. 


invasive 


Case ut. L.M., a $5 year old Negro female, 
was examined because of a supraclavicular mass 
which proved to be adenocarcinoma on biopsy 
examination. Although the breasts were clini- 
cally normal, mammograms revealed bilateral 
breast carcinoma. The carcinoma in the left 
breast was palpable only after it was localized 
on the mammogram. The carcinoma in the 
right breast (Fig. 2) was not palpable; it is still 
not palpable after an interval of 23 months. 
Neither lesion has enlarged significantly during 
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this time. No further metastases have developed 
and no treatment has been instituted. Since 
biopsy examination of the lesions was not done, 
this case is not included in Table r. 


Case 1v. L.W., a 48 year old Negro female, 8 
months before admission, had a right radical 
mastectomy for carcinoma of the breast. At the 
time of admission a mammogram (Fig. 3), done 
on the left breast as a survey, showed inflam- 
matory carcinoma. A diagnosis of traumatic fat 
necrosis was made by biopsy examination. Two 
months later the entire breast was filled with 
inflammatory carcinoma with widespread 
slough and nodular masses of tumor growing 
through the biopsy site. A second biopsy ex- 
amination was performed and the pathologic 
diagnosis was adenocarcinoma of the breast. 





showing a 3 cm. 


Case rn. Mammogram 
invasive carcinoma. 
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Fic. 2. Case 11. Mammogram showing a 
nonpalpable carcinoma. 


Case v. E.S., a 68 year old white female, 
complained of tender breasts of 3 weeks’ dura- 
tion with a bloody nipple discharge during the 
same period. Upon physical examination there 
was a 2X 3 cm. nodule in the outer quadrant of 
the right breast. Mammograms on March 7, 
1959, showed dilated ducts beneath the areola 
and 3 cystic lesions deep in the substance of the 
breast, one with an area of local invasion re- 
ported as carcinoma. Biopsy on March 9, 1959, 
showed ductal hyperplasia, intraductal papil- 
lomatosis, and sclerosing adenosis. Mammo- 
grams on September 28, 1960, showed the 
carcinoma to have tripled in size. On November 
IO, 1960, biopsy and radical mastectomy re- 
vealed the 3 lesions, one of which was an intra- 
cystic carcinoma growing through the wall of 
the cyst in one area and invading the breast. Al- 
though the pathologist originally thought that 
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the intracystic papillary growths were benign, 
after studying the posterior aspect of the one 
cyst which on the mammogram showed inva- 
sion, the diagnosis of carcinoma was made. 


Case vr. M.G., a 70 year old Negro female, 6 
weeks prior to admission, injured her breast, 
with subsequent swelling. The clinicians felt 
that she had fibrocystic without a 
dominant nodule. A mammogram indicated the 
presence of a carcinoma. Following biopsy ex- 
amination, the frozen section material was 
reported as benign; on permanent sections a 
diagnosis of carcinoma of the breast was estab- 
lished histopathologically. 


disease 


Case vir. L.T., a 48 year old white female, 
was seen with a lesion in the medial quadrant of 
the right breast. She first noted the mass follow- 
ing an injury 18 months before admission. 
Mammograms revealed a 1.2 cm. carcinoma in 
the axillary portion of the breast. Biopsy ma- 
terial of the medial quadrant mass was normal; 
however, the area indicated on the mammo- 
grams (the axillary portion of the breast) was 
explored and carcinoma was found. 


Case vil. B.B., a 56 year old white female, 
complained of pain in the right breast of 7 





BiG: 5. 


Case Iv. Mammogram showing an 
inflammatory carcinoma. 
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months' duration; a mass was palpable. The left 
breast was normal. Mammograms revealed a 
normal right breast but 3 foci of carcinoma in 
the left breast. At biopsy, the mass in the right 
breast was found to consist of normal breast 
tissue. The mammogram report had not been 
noted prior to surgery. The patient returned 14 
months later still complaining of discomfort in 
her right breast; at this time both breasts were 
clinically free of disease. Re-examination of the 
breasts by mammography showed the right 
breast to be normal but the 3 carcinomas in the 
left breast had doubled in size. After the sur- 
geons were convinced that the markers on the 
roentgenograms properly identified the breasts, 
exploration of the left breast was carried out 
and the diagnosis of 3 foci of carcinoma of this 
breast was established. 


Case 1x. L.B., a 44 year old white female, 
was admitted with a palpable nodule in the 
breast. Mammograms revealed a 5 cm. benign 
cyst, but deep to the cyst was a 1 cm. carcinoma. 
The surgeon was immediately alerted to the 
presence of the carcinoma. Upon removal of the 
cyst, the surrounding breast tissue was normal 
to palpation. The surgeon commented that 
"without mammography the carcinoma would 
have been missed, but I remembered the exact 
relationship of the carcinoma to the cyst and it 
was simple to find the small carcinoma by 
proceeding with sharp dissection of that area of 
the breast indicated by the radiologist.” 


Case x. J.G., a 47 year old white female, had 
an axillary mass that, after biopsy examination, 
was histopathologically diagnosed as lymphoma. 
The axilla was irradiated. One year later, be- 
cause of a discussion as to whether irradiation of 
the axilla would cause diffuse skin thickening of 
the breast, mammograms were made which 
showed no skin changes but revealed a 2 cm. 
carcinoma deep in the substance of the breast. 
Biopsy material indicated carcinoma of the 
breast. After review of the previously removed 
axillary tissue, the histopathologic diagnosis was 
changed to carcinoma of the breast with metas- 
tasis to axillary lymph nodes. 


Case xr. M.S., a 55 year old white female, 
was admitted with a palpable nodule in the 
right breast and a normal left breast. Mammo- 
grams demonstrated a primary carcinoma in 
each breast. The right breast lesion was biopsied 
and diagnosed as a benign process. Two weeks 
later, when the surgeons explored the left 
breast, a frozen tissue diagnosis of benign dis- 
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ease was made. Because of the mammogram 
and clinical judgment, bilateral simple mastec- 
tomy was done. The diagnosis on the basis of 
the permanent sections was carcinoma of the 
left breast. Upon review of the tissue sections, 
the right breast also was seen to contain car- 
cinoma, 


DISCUSSION 


Only once did the surgeon delay explor- 
ing a breast in which there was a roentgen 
diagnosis of carcinoma unconfirmed by 
clinical evidence (Case viri). This was an 
oversight, rectified by a surgical investiga- 
tion as soon as the roentgen diagnosis of the 
3 carcinomas became known. Such an atti- 
tude indicates that clinicians are relving 
upon mammographv to reveal breast carci- 
nomas before they become clinically evi- 
dent. To date only one breast has been 
explored on the basis of the roentgen diag- 
nosis for unsuspected carcinoma that did 
not prove to be malignant. In this case, the 
pathologic diagnosis was carcinoma 17 situ 
and a simple mastectomy was done. 

Cases I, 1v, v, x, and xr illustrate that 
mammography can be of help to the path- 
ologists as well as to the clinician in detecting 
the clinically unsuspected carcinoma. Case 
I indicates the necessity for a more careful 
search through the gross specimen. In such 
cases, roentgenograms of the specimen are 
valuable in locating the small carcinoma in 
the pendulous breast. If the pathologist is 
unaware of a primary lesion in the breast 
producing skin thickening (Case Iv), tiny 
foci of carcinoma 1n the skin may be over- 
looked. The wrong portion of an intracystic 
lesion may be studied by the pathologist 
unless he is aware of its invasiveness in a 
limited area, as shown by mammographic 
study of its entire periphery (Case v). The 
axillary lymph node containing tumor may 
be misleading to the pathologist if the 
presence of a carcinoma in the ipsilateral 
breast 1s unsuspected (Case x). Evaluation 
of breast lesions may present a perplexing 
problem to the pathologist; for example, in 
Case x1 biopsy of the second breast would 
not have been performed had it not been for 
mammography. Only after a diagnosis of 
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carcinoma was established in this breast 
was the first breast tissue restudied and the 
diagnosis of bilateral carcinoma estab- 
lished. 

The clinical material at a tumor institu- 
tion varies from that of a general hospital 
or that in private radiology practice. Ma- 
lignant disease of some type (not neces- 
sarily breast) is usually suspected. The 
patients are often older, with breasts more 
easily examined by mammography. A 
higher incidence of pathologic breast lesion 
is expected in such a group of patients. But, 
by the use of mammography, unsuspected 
carcinomas are discovered in the more 
general population, as reported by Martin 
et al.’ Their series of 28 carcinomas diag- 
nosed by mammography included 15 unsus- 
pected lesions. Lindell and Boyle,® also 
using the same mammography technique 
developed at this institution, reported 4 
clinically unsuspected lesions of 34 carci- 
noma cases. Such a yield of unsuspected 
breast carcinomas does not imply the use of 
mammography as a screening procedure for 
carcinoma of the breast, but these reports 
do indicate that mammograms of good 
technical quality can demonstrate carci- 
noma in a breast that is clinically free of the 
disease. Gershon-Cohen e al? recently 
reported periodic mammographic examina- 
tion of the breast at 6 month intervals 
among 1,312 women over a period of 5 
years. Six nonpalpable malignant tumors 
were detected. 

As appealing to the clinician and reward- 
ing to the radiologist as the demonstration 
of an unsuspected carcinoma of the breast 
may be, mammography has other valuable 
uses. Case tv illustrates its value in treat- 
ment planning. Such lesions with diffuse 
skin thickening do poorly surgically; the 
added information from mammography 
may enhance selection of patients for radi- 
cal mastectomy. In Case x, mammography 
might have aided greatly in treatment 
planning. 

The natural history of carcinoma of the 
breast has not been thoroughly elucidated. 
Patients’ histories are inaccurate. A lesion 
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removed for microscopic study cannot be 
reimplanted to study its course, and a 
lesion partially removed for histologic 
examination has been unavoidably dis- 
turbed. The detail of structures on the 
mammograms allows close observation of a 
lesion and its undisturbed relationship to 
surrounding tissues and the entire breast. It 
also permits repeated study without inter- 
fering with its growth pattern. 

Carcinoma of the breast in the female is 
the most common form of cancer and is 
more frequent than the combined total of 
malignant disease of the female generative 
organs. Approximately one-fourth of the 
lesions are inoperable by current criteria, 
and a high percentage of those which are 
operable metastasize within 10 years. The 
IO year survival rate becomes much higher 
if no involved axillary lymph nodes are 
found in the radical mastectomy specimens. 
The absolute 10 vear salvage rate for pa- 
tients with carcinoma of the breast in 
various serles ranges from 18 to 33.4 per 
cent.* 

The accessibility of the breast lends 
itself to physical examination; refinements 
in methods of inspection and palpation over 
the past 25 years have been emphasized 
without a corresponding increase in the 
salvage rate of patients with breast carci- 
noma. The Minnesota Cancer Detection 
Study, employing usual diagnostic facili- 
ties, demonstrated a 77 per cent increase in 
detection of all types of carcinoma but only 
a 6 per cent increase in breast carcinoma.!? 
When a patient with breast carcinoma 
finally consults her physician, the chances 
are I in 4 that he will miss the diagnosis.‘ 

Neither more extensive surgery nor im- 
proved irradiation, alone or combined, with 
or without chemotherapy, offers hope of 
any dramatic improvement in the Io year 
survival rate for patients with carcinoma of 
the breast. The incidence of breast car- 
cinoma in white females is 48.1 per 100,000 
in the 35 to 39 age group; 145.7 per 100,000 
in the 55 to $9 age group; 185.8 per 100,000 
in the 65 to 69 age group; and 464.3 per 
100,000 in the 85 and over age group. With 
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mammography the accuracy of a diagnosis 
of malignant disease increases with the age 
of the patients. The average life span of 
women continually increases. 


CONCLUSION 


With our present knowledge of carcinoma 
of the breast, it becomes apparent that an 
increased salvage depends upon a more 
accurate method of detection of carcinoma 
of the breast. The method should detect 
carcinomas that are not palpable, present 
no clinical signs, and cause no symptoms. 
Such a method should be simple, safe, 1n- 
expensive and nontraumatic. There should 
be no deterrent factors to women, such as 
prolonged history-taking and physical ex- 
amination, concern over excess radiation, 
or concern over expensive hospitalization 
or surgical procedures. 

Such a method may now be available. 
Mammography has been used to reveal 
carcinomas of the breast in a stage of de- 
velopment when the growth presented no 
signs and caused no clinical symptoms. 


Department of Radiology 
Methodist Hospital 
Indianapolis 7, Indiana 
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CLINICALLY UNSUSPECTED CARCINOMA 
OF THE BREAST* 


A STUDY IN PRIVATE PRACTICE 


By JOHN E. MARTIN, M.D., JAMES M. KEEGAN, M.D., LESLIE L. LEMAK, M.D., 
and CHARLES W. YATES, M.D. 


HOUSTON, TEXAS 


i> DECEMBER of 1960, Egan! reported 
the findings of some 19 unsuspected cases 
of carcinoma in a series of 1,000 mammo- 
grams. We approached this procedure with 
some skepticism because of previous experi- 
ence in mammography. After reviewing his 
1,000 cases, we felt that with his method 
mammography may well have been per- 
fected to the point where its application to 
the female population in general had be- 
come feasible. A similar study in private 
practice appeared warranted. We found the 
application of Egan's technique to our 
offices to be easy and, with the support of 
many local physicians, have performed 
within the past 8 months mammographies 
on. 571 patients. This has given us experi- 
ence enough to evaluate the place of mam- 
mography in the diagnosis of carcinoma of 
the breast. 

For the main part the types of cases 
referred to us were those with diagnostic 
problems, involving: (1) questionably pal- 
pable masses; (2) patients who have had 
multiple biopsies; (3) routine scouting 
examinations; and (4) patients with can- 
cerophobia. We know of only 2 cases in our 
group in which the surgeon was "positive" 
that the patients had carcinoma prior to 
mammography. The other carcinoma cases 
that we found were either unsuspected or 
the clinical examination was equivocal. 

Table 1 shows the total number of mam- 
mographic examinations in this series, as 
well as the total number of biopsies and the 
reported pathologic diagnoses. Because so 
many of the patients have not been biop- 
sied, a true estimate of the accuracy of this 
method of examination is not feasible. 
However, one significant figure is noted; 


TABLE I 


STATISTICAL DATA OF PATIENTS EXAMINED FROM 
DECEMBER, 1960 THROUGH JULY, 1961 


Total No. of patients having mammography 571 
No. of patients with breast biopsies 146 
No. of patients with benign breast lesion 117 


No. of patients with carcinoma 28 
No. of patients with unsuspected carcinoma — Ig 


that is, that 15 clinically unsuspected 
carcinoma cases were found. Upon begin- 
ning this series, remembering one of the 
fundamentals of medicine that disease 
processes, and especially carcinomas, have 
a better prognosis 1f diagnosed and treated 
early, we felt that if we could find one 
unsuspected carcinoma of the breast within 
a year, it would be worth the effort put 
forth. To have found 15 is particularly 
rewarding. 

Itis the purpose of this report to evaluate 
these 15 clinically unsuspected carcinomas. 
We have arbitrarily placed them into three 
categories. 


CLINICALLY UNSUSPECTED CASES 
OF CARCINOMA 


GROUP I 


This is the asymptomatic group. These 
are the patients with no particular clinical 
findings and no palpable masses, who were 
examined as part of a routine physical 
examination, or on follow-up because of 
previous mastectomy. Four of the clinically 
unsuspected carcinomas were found in this 
asymptomatic group. 


Case 1. (Fig. 1). A white female, aged 73 
years, had had a radical mastectomy 6 years 


* From the Department of Radiology, St. Joseph's Hospital, Houston, Texas. 
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Fic. 1. Cas 


1. Small 3 mm. medullary carcinoma deep within the outer quadrant. 


un 
C 


previously. Routine examination of the remain- 
ing asymptomatic breast revealed a 3 mm. 
carcinoma. At surgerv, the lesion could not be 
palpated so the entire quadrant of the breast 
was removed. (With the speciman in hand, and 
slicing thin sections at surgery, the pathologist 
took approximately 10 minutes to find the 
carcinoma.) There was no lymph node involve- 
ment present in the axilla. 


Case ir. (Fig. 2). A 57 year old white female 
purchased a new brassiere and felt a small mass 
in her right breast, which was not palpated by 3 
surgeons. Mammography demonstrated a ma- 
lignant lesion within 2 cm. of the skin surface of 
the inferior border of the breast which meas- 
ured some 25 mm. in diameter. There was no 
lymph node involvement present in the axilla. 


Case rrr. (Fig. 3). A 79 year old white female 
had had a radical mastectomy 10 years previ- 
ously. Routine examination of the remaining hr: 


Fıc. 2. Case rr. Prominent scirrhous carcinoma in 
the inferior outer quadrant of the breast with 
associated skin thickening. The lesion was not 


palpable. 
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Fic. 3. Case rrr. Marked thickening of the skin, diagnostic of inflammatory carcinoma. 
Malignancy was not found clinically. 


breast clinically showed a small nodule with 
some surrounding redness, but no clinical signs 
of malignancy were present. Mammography 
demonstrated an inflammatory carcinoma of 
the breast. The surgeon was reluctant to biopsy 
this breast. Upon biopsy, the frozen section re- 
vealed adenocarcinoma and a radical mastec- 
tomy was done. The final report was inflamma- 
tory carcinoma of the breast. 


Case 1v. A 39 year old Mexican female was 
being treated with antibiotics for acute mastitis 
of two weeks’ duration. Because of the poor 
response, mammography was done which re- 
vealed an inflammatory carcinoma. 


GROUP II 


This group included the patients with 
palpable masses in which no dominant 
lesion was evident. Also included were the 
patients with diffuse fibrocvstic disease, 
with the so-called “knotty” breast, without 
à particular area which might be suspicious 


of carcinoma. Five of the clinically unsus- 
pected carcinoma cases were found in this 
group. 


Case v. (Fig. 4). A 54 year old white female 
was examined as part of a routine physical ex- 
amination, The referring doctor thought that 
this patient had fibrocystic disease. A small 
carcinoma was visualized on the mammogram. 
The surgeon was reluctant to operate, but did so 
on the basis of the mammographic findings, 
which were confirmed at surgery. 


Case vr. (Fig. 5). A £o year old white female 
felt masses in her breasts and was unusually 
nervous. Her referring doctor had mammog- 
raphy performed as a matter of alleviating 
anxiety, and a large intraductal carcinoma was 
found. 


Case vir. A $6 year old white female with 
multiple masses in the breast was suspected by 
the surgeon as having fibrocystic disease. A 
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Fic. 4. Case v. 


mammogram demonstrated a carcinoma meas- 
uring 3 cm. 1n diameter. 


Case vii. A £o year old white female felt a 
fullness in the breast but no palpable masses 
were found by her physician. Mammograms 
showed carcinoma. 


Case 1x. A 62 year old white female was re- 
ferred by a gynecologist to a surgeon who ex- 
amined her and told her to return in 3 months. 
He did not feel that breast palpation revealed 
anything of significance. The following day, the 
patient had mammography done at her own 
insistence by referral from another physician. 
This disclosed a carcinoma, which was con- 
firmed at surgery. 

GROUP III 

This group includes patients with a 
dominant breast lesion in which mammog- 
raphy revealed the carcinoma to be in 
another segment of the same breast, or in 


the opposite breast. Six of our patients with 
carcinoma are included in this particular 


group. 


Case x. (Fig. 6). A 47 year old white female 
was referred because of a mass in the left breast, 
butam ammogr raphic diagnosis of inflammatory 
carcinoma in the opposite right breast was 
made. At surgery, histologic diagnosis of adeno- 


Typical calcification of slow growing medullary adenocarcinoma. 


carcinoma was made. A radical mastectomy was 
done and the final pathologic sections were re- 
ported as pre-inflammatory carcinoma of the 
breast. 


Case xr. A 41 year old white female was 
clinically suspected of having a carcinoma of the 
breast. At surgery, two frozen sections were 
taken from the suspected area and were nega- 
tive. The surgeon re-read the mammography 





carcinoma of the 


Fıc. 5. Case vi. Large intraductal 
slow growing type with calcification 
ciated skin thickening. 


and asso- 
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lic. 6. Case x. Thickening of the skin of the right breast, but aot of the left, 
diagnostic of inflammatory carcinoma. 


report and found that a carcinoma was noted in 
another area of the breast; here a positive diag- 
nosis was obtained. 


Case xm. A 48 year old white female was 
seen by an internist who felt a mass under the 
surface of the skin which he thought was a small 
cyst. The surgeon and gynecologist concurred in 
this clinical impression. Mammography revealed 
a small cyst and also carcinoma in another area 
of the breast. 


Case xi. A 48 year old white female was 
referred because of a mass in the left breast. A 
small carcinoma measuring approximately 3 
mm. in diameter was found on mammography 
immediately below the nipple area of the right 
breast. The lesion still could not be palpated. 
Surgery was delayed for 8 months, in which 
time the tumor increased 1 mm. in diameter and 
was still not palpable. At this time surgery con- 
hrmed the diagnosis. 


CasE xiv. A 60 year old white female was 
examined by the same physician over a period 
of 4 years. His impression was that the patient 


had a sebaceous cyst of the breast. Mammog- 
raphy was performed upon the insistence of the 
patient and a large carcinoma was found in the 
area of the suspected cyst. 


Case xv. (Fig. 7). A $3 year old white female 
had a mass in her breast of 4 years’ duration. 
The patient was examined regularly by 4 
doctors, all of whem felt that this was not 
significant. Mammography was ordered for 
completeness of a vearly examination, and a 
carcinoma was found. The surgeon did not feel 
that the mass was clinically malignant. 


INDICATION FOR MAMMOGRAPHY 


Mammography is a diagnostic procedure 
which has proved of value. The following 
are Indications for :ts performance: 

i. In the presence of a questionable 
lesion of the breast which is clinically equiv- 
ocal. 

2. As a means o: evaluating all of the 
breast tissue prior to surgery in the pres- 
ence of a dominant lesion, clinically. sus- 
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Fic. 7. Case xv. Large scirrhous carcinoma with the typical star-burst pattern. 


pected of being carcinoma. In several of the 
cases listed, it is evident that the suspected 
lesion turned out to be benign, both roent- 
genographically and pathologically; how- 
ever, a carcinoma was found in another 
portion of the same breast or in the oppo- 
site breast. 

3. As a method of evaluating patients 
with a history of multiple biopsies in which 
the surgeon is reluctant to do further bi- 
opsy. The surgeon can thus obtain a perma- 
nent record or map of the masses of the 
breast. Mammography can then be per- 
formed at a future date for further evalua- 
tion and comparison. 

4. To relieve anxiety in patients with 
cancerophobia. 

5. As a safe screening procedure 1n 
women. 

6. As a routine follow-up procedure at 6 
to 12 month intervals of the remaining 


breast of patients with previous radical 
mastectomies. 

7. In patients with metastatic disease 1n 
which the primary lesion 1s obscure. Initial 
examination by means of mammography 
may save many other diagnostic proce- 
dures. 

DISCUSSION 

Mammography should not be accepted 
as an absolute diagnostic method for evalu- 
ation of the female breast, but only as a 
diagnostic aid as part of the clinical evalua- 
tion of the patient. Its greatest value is in 
cases where the roentgenographic findings 
are definitely positive; however a negative 
report does not rule out carcinoma. In § of 
the 28 carcinoma cases on which mammog- 
raphy was performed, the diagnosis was not 
accurate. It is of interest to note that all of 
these 5 patients had clinically palpable 


dominant lesions. The greatest problem in 
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evaluating these particular patients was a 
marked increase in the density of the breast 
due to fibrocystic disease and adenosis. If 
primary or secondary roentgenographic 
signs of malignancy were present, they 
could not be identified through the great 
mass of breast tissue. As a result of these 
failures, we strongly urge biopsy of a domi- 
nant lesion; in all cases of adenosis; and in 
all unusually dense breasts. Clinical evalu- 
tion and mammography should be used to- 
gether so as to increase the physician's ac- 
curacy in the diagnosis of breast carcinoma. 


SUMMARY 
In a study of 571 patients, 15 unsus- 
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pected cases of carcinoma of the breast were 
discovered after mammographv, demon- 
strating the importance of this examination 
as a diagnostic aid for the armamentarium 
of the phvsician. Most significant is the fact 
that totally unsuspected cases of breast 
carcinoma were found. 


John E. Martin, M.D. 
104 Medical Towers 
Houston 25, Texas 
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INFLAMMATORY CARCINOMA OF THE BREAST* 


By SIMON M. BERGER, M.D. 


PHILADELPHIA, 


S OUR experience in mammography 
increases, we have found it helpful 
not only to gather over-all statistics but 
also to attempt to correlate roentgen cri- 
teria in the light of established pathologic 
changes. Again, it 1s most Important to 
emphasize that mammography does not 
take the place of microscopic diagnosis, but 
that it still functions as an important aid 
and we find it a worthwhile procedure in 
specific types of breast pathology.” Mam- 
mography has been well established as an 
important diagnostic aid in deep-seated 
intraductal carcinomas’ since it does permit 
the diagnosis of these lesions before they 
are palpable, thereby permitting a higher 
percentage of cures. We would like to pre- 
sent our experience with mammography in 
reference to inflammatory carcinoma, not 
so much because it would appear to be 
capable of appreciably affecting the very 
grave course of events in this acute type of 
carcinoma, but rather to emphasize that it 
does permit one to make a fairly definite 
diagnosis. And above all, mammography 
may aid in the avoidance of the usual pro- 
crastination that frequently occurs because 
the process is regarded clinically as a benign 
inflammatory one. 


MATERIAL 

We have performed mammography on 12 
cases of inflammatory carcinoma out of 654 
studied carcinomas of which 604 were 
surgically proven. This incidence of 2 per 
cent is about the same as the 1.7 per cent 
reported by Barber ef al! from the Mayo 
Clinic, 

SIGNS AND SYMPTOMS 


A palpable mass or a diffuse sense of 
induration and firmness 1s almost invari- 


* From the Department of Radiology, 


PENNSYLVANIA 


ably present. Seventy per cent of our cases 
presented a palpable dominant mass which 
was quite extensive and large in size. In 30 
per cent, we noted a firm indurated feeling 
of practically the entire breast, vet without 
a locally dominant area. Pain and swelling 
of the breast are also very frequent find- 
ings; 92 per cent of our patients presented 
with both. The sense of tenseness and swell- 
ing tends to be more prominent with the 
patient standing or sitting. Redness and 
edematous thickening of the skin, described 
as "peau d'orange" (orange peel), is a most 
characteristic sign. Haagensen’ in his classic 
text on the breast insists that one must 
have enlargement of the breast accompa- 
nied by both redness and edema of the skin, 
each involving at least a third of the entire 
breast, before regarding the individual as a 
clinical picture of inflammatory carcinoma. 
All of our patients presented with redness 
and swelling of the involved breast. Almost 
invariably by the time the patient presents 
herself, there are palpable ly mph nodes. 
Ninetv-two per cent of our patients had 
evident clinical involvement of the axilla. 


PATHOLOGY 


Grosslv, the skin 1s thickened and edema- 
tous. Ulceration does not generallv occur 
nor is there fixation of the skin. There is 
almost invariable involvement of the axil- 
lary lymph nodes. The left breast is more 
frequently involved than the right. 

Subepidermal lymphatic blockage by 
tumor cells is the single diagnostic micro- 
scopic feature and, 1f enough sections are 
taken, will be noted in probably roo per 
cent of all cases. This finding actually 
accounts for the characteristic phvsical and 
clinical findings of skin. thickening. and 
edema, increase in breast size and painful 


Albert Einstein Medical Center, Northern Division, Philadelphia, Pennsylvania, 
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lic. 1. Case 1. (4) Involved left breast. There is subcutaneous thickening, lymphatic prominence and over- 
all increased tissue density when compared to the normal right breast (C). (B) The left axilla revealing 
numerous large lymph nodes. (C) The normal right breast. (D) The right breast, two months after C was 
made, now has subcutaneous thickening, lymphatic prominence and striations of increasing density con- 
sistent with a diagnosis of inammatory carcinoma. 
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swelling. True inflammation does not exist. 
There is perivascular deposit of some lym- 
phocytes and monocytes which 1s believed 
to be secondary to the lymphatic blockage. 
Using Broder’s classification, most of these 
are in Grade Iv. There is nothing character- 
istic in the individual cell nor in the archi- 
tecture of the growth. It is merely in the 
manner of spread that this carcinoma 
manifests its individuality. Rather than 
growing as a direct infiltrating mass, It 
disseminates itself through the lymphatics. 
When the pathologist notes this micro- 
scopic finding in an individual who has the 
clinical requirements described by Haagen- 


sen, then and only then is the diagnosis of 


inflammatory carcinoma justified. Several 
cases are presented here in order to empha- 
size the usual roentgen and clinical features 
of this entity. 


REPORT OF CASES 


Case 1. C5638. L.L., a 56 year old Negro fe- 
male, had swelling, firmness and pain of the 
entire left breast for a period of 7 months. There 
was slight discoloration of the skin which had 
an orange peel appearance and consistency. 
This breast was strikingly larger than the op- 
posite and normal breast. There were hard 
fixed palpable lymph nodes in the left axilla. A 
mammogram (Fig. 14) revealed a symmetri- 
cally dense left breast with slight generalized 
subcutaneous thickening and prominent fine 
streakings beneath the skin which are believed 
to represent the subcutaneous lymphatics filled 
with cancer cells. There was no dominant or 
discrete mass. A mammogram of the left axilla 
(Fig. 1B) revealed numerous large lymph nodes. 
Examination of the right breast (Fig. 1C) 
showed it to be normal. 

Surgery consisted of biopsy of the skin and 
dissection of one of the axillary lymph nodes. 
The striking finding was the presence of exten- 
sive blockage of the subcutaneous lymphatics 
with cancer cells consistent with the diagnosis 
of inflammatory carcinoma. The lymph nodes 
from the left axilla were involved by metastatic 
cancer. Treatment consisted of cobalt 60 tele- 
therapy. 

Two months later the right breast became 
tender, enlarged and reddened. No dominant 
mass was palpated. Roentgen examination 
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(Fig. 1D) revealed striking changes when com- 
pared with the mammogram made two months 
previously (Fig. 1C). The over-all increase in 
breast density, subcutaneous thickening and 
lymphatic prominence justified a diagnosis of 
probable involvement of the right breast by 
inflammatory carcinoma. Cobalt 60 teletherapy 
was instituted to the right breast without a 
tissue biopsy. 


Case ri. Cg127. C.M., a 45 year old white 
female, had enlargement, redness, increased 
firmness and pain in the left breast of one 
month's duration. No discrete mass was pal- 
pable. A roentgenogram (Fig. 24) revealed the 
entire left breast to be markedly dense and a 
locally dominant infiltrate was not visible. The 
slight but definite thickening of the subcutane- 
ous tissue and the prominence of the lymphatics 
in the subcutaneous area suggested a diagnosis 
of inflammatory carcinoma. These changes 
were especially evident when compared with 
the normal right breast (Fig. 25). 

A biopsy was done and disclosed the char- 
acteristic microscopic finding of subepidermal 
lymphatics filled with cancer cells. A radical 





Fic. 2. Case 11. (4) The left breast. There is sub- 
cutaneous thickening, lymphatic prominence per- 
pendicular to the skin surface and over-all in- 
creased tissue prominence when compared to (B) 
the normal right breast. 
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mastectomy was performed and most of the 
axillary lymph nodes were found to be involved 
by metastatic malignancy. Postoperative co- 
balt 60 teletherapy was employed. 


Case rir. C2071. M.M., a 46 year old female, 
stated that she had been aware of a mass in the 
upper outer quadrant of her left breast ‘or 15 
years. This was observed by her physician at 
regular intervals and was presumed to represent 
a benign cystic mass. Ten days prior to our ex- 
amination, she noted that the entire outer aspect 
of the left breast became markedly prominent, 
tender and red. Physically, the left breast was 
much larger than the right. A poorly defined 
mass occupied most of the upper outer quad- 
rant. A roentgenogram (Fig. 3.7) showed slight 
generalized prominence of the skin and sub- 
cutaneous tissue. Numerous finger-like projec- 
tions of infiltrating tissue following the run-offs 
of Cooper’s ligaments were present and ap- 
peared to pervade the entire left breast. The 
changes were especially striking when compared 
with the opposite and normal breast (Fig. 3B). 

A needle biopsy and skin biopsy were re- 
ported as inflammatory carcinoma. Therapy 


Simon M. Berger 


DrEcEMEER, 1962 


consisted of a simple mastectomy with post- 
operative cobalt 60 irradiation. This patient 
died 9 months following examination. 


ROENTGEN FINDINGS 


The most characteristic roentgen appear- 
ance 1s an over-all increased tissue density 
of the involved breast in contrast to the 
noninvolved breast. This increased density 
may be homogeneous (Fig. 1,7) or consist of 
finger-like projections running perpendicu- 
lar to the skir surface (Fig. 34). The latter 
represent multi-focal areas of cancer which 
involve the lymphatics following the sus- 
pensory ligaments of Cooper. 

Every case in our series had some percep- 
tible increase in the thickness of the skin 
and immediately adjacent subcutaneous 
tissue. This finding was invariably exten- 
sive, with practically the entire breast 
surface being involved. In some instances 
there was clinical peau d’orange of one-half 
of the breast, vet mammography revealed 
thickening of the entire subcutaneous area. 





Fic. 5. Case ut. (4) The left breast. Marked subcutaneous thickening, cuestionable visible prominence of 
lymphatic channels beneath the skin, and linear digitations of increased tissue prominence in the mid 
and lower thirds strongly suggest inflammatory carcinoma. (B) The normal right breast. 
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This is in contrast to the local or segmental 
prominence of the skin or subcutaneous 
area which one may find adjacent to an 
inflammatory process or to some scirrhous 
carcinomas. 

A third and important feature is the 
roentgen identification of the actual promi- 
nent subcutaneous lymphatics. This reveals 
itself as a very fine streaking running per- 
pendicular to the skin surface. The identifi- 
cation of this change calls for carefully and 
correctly exposed mammograms. In refer- 
ence to this past finding, however, it should 
be noted that the differentiation of the type 
cf lymphatic channel involvement is best 
evaluated by microscopy since it is possible 
to identify prominent lymphatic channels 
in an inflammatory lymphangitis as well as 
in inflammatory carcinoma or in the asso- 
ciated inflammatory reaction adjacent to a 
scirrhous carcinoma. 

Recently, however, we have been follow- 
ing this lymphatic response by repeated 
mammography at weekly intervals. Figure 
4, 44 and B reveals the change following 
antibiotics in a 70 year old woman sus- 
pected at first of having an inflammatorv 
carcinoma. Mammography dramatically 
revealed the disappearance of the promi- 
nent lymphatic channels (Fig. 45) in con- 
trast to Figure 44, which indicated that the 
process was merelv of an inflammatory 
nature and not an inflammatory carcinoma. 


DIFFERENTIAL DIAGNOSIS 


1. True Inflammation. The skin over an 
abscess is usually smooth, shiny and tender, 
in contrast to inflammatory carcinoma 
where the skin 1s nontender, pitted, edema- 
tous and of the orange peel consistency. 
Inflammation usually has accompanying 
leukocytosis and fever, whereas most in- 
flammatory carcinomas are not associated 
with fever or leukocytosis. An acute inflam. 
matory process, either a beginning abscess 
formation or erysipelas, will generally 
respond rapidly to antibiotic therapy; and 
although one would presume that this 
feature in itself would help in making a 
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differential diagnosis, the frequency with 
which inflammatorv carcinoma 1s regarded 
as merelv of nonspecific inflammatory 
etiology indicates the complexity of the 
problem. 

The parenchymal reaction of very early 
and acute inflammation may frequently not 
have any roentgenographically apparent 
soft tissue opacification. However, as the 
process becomes more contained and organ- 
ized, one can recognize a faint dominant 
soft tissue mass with irregular margins. 
Further organization is generally associated 
with increase in the degree of soft tissue 
density and clear definition of the marginal 
outline. Another inflammatory reaction 
that one must exclude is in those cases 
having redness and edema of the skin which 
merely represent a localized cutaneous 
inflammatory reaction at the site of skin 
attachment to a superficially located tu- 
mor, whether the tumor be benign or malig- 
nant. A rather frequently encountered 





Fic. 4. (4) A 70 year old female with the clinical pic- 
ture of inflammatory carcinoma. Mammogram 
reveals slight subcutaneous thickening, strikingly 
prominent lymphatic channels, and no definite 
mass effect. An inflammatory carcinoma was sus- 
pected. (B) One week after conservative therapy. 
The striking response with complete disappear- 
ance of the prominent lymphatic channels indi- 
cates the process to be that of an inflammatory 
Iymphangitis. 
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entity that we have experienced is the 
process of perifocal inflammatory reaction 
around rather large and discrete cysts. 
Frequently, there is a history of some previ- 
ous traumatic incident to account for the 
acute findings, although on occasion no 
apparent local traumatic incident occurred. 
Clinically, one is generally presented with a 
rather extensive and dominant mass with- 
out the usual clinical finding of a soft, 
sharply circumscribed cystic-feeling proc- 
ess, so that the clinical impression is one of 
questionable malignancy. Roentgenograph- 
ically, one is able to identify the underlying 
cystic mass although its marginal outline 
may be obscured to some extent by the 
perifocal inflammatory reaction. The roent- 
gen appearance is frequently the same in 
both breasts (Fig. 5, 7 and B). The drama- 
tic clinical response to rest and antibiotics 
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within 1-2 
nature. 

2. Plasma Cell Mastitis and Secretory 
Disease (Mammary Duct Ectasia). Secre- 
tory disease is proliferation and uniform 
hyperplasia of all components of the duct 
wall and degeneration of the secretory cells 
which are cast off into the lumen. This is 
frequently identified on mammograms by 
the characteristic finding of prominent, ir- 
regular and beaded duct structures. Not 
infrequently there is evidence of linear 
calcification within the duct structures in 
both breasts.? 

Plasma cell mastitis is a complication of 
secretory disease. Though not infrequently 
asymptomatic, there may be instances 
when the inflammatory elements are so 
prominent as to suggest an abscess. The 
process is painful, a mass 1s generally palpa- 


weeks confirms the benign 


Fic. 5. (4) A 38 year old female with a sudden onset of a very tender large mass occupying the entire outer 
half of the right breast. There was a vague history of recent trauma. Mammogram reveals numerous 
large cysts scattered throughout the breast without thickening of the skin or any appreciable lymphatic 
response. (B) The opposite and “normal” breast also reveals a similar appearance and indicates bilateral 
extensive cystic mazoplasia to be present. The clinical problem in the right breast subsided in 5 days. 
Surgery was performed because of the persistence of a clinical mass and revealed numerous cysts. 
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ble and there is moderate skin redness. 
Roentgenographically, the mass has a 
uniform ground-glass appearance and a 
fuzzy marginal outline in contrast to the 
spiculated margins of scirrhous carcinoma.’ 
There is generally bilateral evidence of 
secretory disease which is apparent roent- 
genographically. Although there may be 
nipple retraction due to the chronicity of 
-his process, one does not find evidence of 
extensive subcutaneous tissue thickening 
such as is found in inflammatory carci- 
noma. The diagnosis of plasma cell mastitis 
may be suspected from the history and 
physical findings and is confirmed by the 
roentgen appearance. Examination of the 
nipple discharge frequently reveals fat- 
containing histiocytes which also aid in 
establishing a diagnosis. 

3. Chronic Granulomatous Inflammation 
Such As Tuberculosis. This generally grows 
very slowly and the clinical course is not 
suggestive of acute carcinoma. Of 2 patients 
studied with tuberculosis, one revealed a 
large, very sharply circumscribed and 
marginated deep-seated soft tissue mass 
that could not be differentiated roentgeno- 
graphically from a giant fibroadenoma, a 
lymphosarcoma or a chronic organized 
abscess; the other had a breast mass asso- 
ciated with evidence of underlying and 
associated pleural reaction. 

4. Radiation Dermatitis and Chemical 
Irritants. Both of these cause marked skin 
reactions that should be adequately ditter- 
entiated from malignancy with a proper 
history. 


DISCUSSION 


In reviewing our experience in inflamma- 
tory carcinoma, 1t was Interesting to note 
that except in those instances where a dis- 
crete mass could be identified, the early 
attitude and reaction was to regard the 
changes as those of a nonspecific inflamma- 
tory lesion. However, after correlating our 
material, the advantage of using mammog- 
raphy to differentiate more adequately 
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between true inflammatory problems or 
plasma cell mastitis and the entity of an 
inflammatory carcinoma became evident. 

The review of this subject especially 
emphasizes a contention about which we 
feel strongly; namely, that mammography 
is best employed when evaluated in the 
light of a detailed history and physical 
examination. One must have these as a 
background so that a knowledge of the 
specific pathologic processes may be cor- 
rectlv correlated with the information that 
mammography can give. If the above 
grouping of necessary background factors 1s 
present, only then can the radiologist func- 
tion as a worthwhile consultant in a very 


dificult problem. 


SUMMARY 


The roentgen criteria of inflammatory 
carcinoma have been discussed. Mammog- 
raphy permits one to identify the over-all 
increased soft tissue density of almost the 
entire involved breast or the finger-like 
projections of increased tissue infiltration. 
A second roentgen finding is an increase in 
the thickness of the skin and immediate 
subcutaneous tissue. The third finding 1s 
the presence of prominent and visible 
lymphatics in the subcutaneous region. All 
of these are especially evident when com- 
pared with the appearance of the opposite 
and normal breast. 

Our experience has been too limited to 
evaluate the role of mammography as 
having any appreciable effect on the mor- 
tality rate of this most virulent cancer, 
since there has been invariable involvement 
of the axillary lymph nodes by the time the 
patient is examined, even though the his- 
tory might only be of 10 days’ duration. In 
spite of this, it does give one the satisfaction 
of helping in a very trying and discouraging 
clinical problem. 
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THE DIAGNOSTIC IMPORTANCE OF CALCAREOUS 
PATTERNS IN ROENTGENOGRAPHY OF 
BREAST CANCER* 


By J. GERSHON-COHEN, M.D., D.Sc. (Mep.), LORNA S. YIU, M.D., and S. M. BERGER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


EBORGNE® in 1951 pointed out the 
special diagnostic importance of cal- 
cium deposits in the diagnosis of cancer by 
mammography. This was confirmed subse- 
quently by other investigators.? 591? Shep- 
ard, Crile and Strittmatter! recently re- 
ported an incidence of more than 75 per 
cent of these calcifications on roentgeno- 
grams of paraffin sections of all types of 
breast cancer. The surprising pathogno- 
monic roentgenologic implications of these 
deposits have become evident to many 
radiologists during the past 12 years even 
though to the pathologist this phenomenon 
has no special diagnostic import,!:2 410 

Not always are the calcium deposits con- 
fined to the tumor; they may be scattered 
and dispersed. When they are dispersed, 
the malignancy is more apt to be ductal. 
When calcifications are seen inside a nodule, 
the cancer is apt to be scirrhous. When both 
scirrhous and duct cancer are present 
simultaneously, the calcium deposits are 
usually seen in and beyond the confines of 
the visible tumor. 

Forms of calcification other than the 
granular, punctate variety characteristic of 
cancer must be recognized in the breast. 
Fatty degeneration very often precedes 
calcium deposits. The occurrence of fatty 
degeneration leads to the formation of cal- 
clum soaps, proteinates, phosphates and 
carbonates. Therefore, aside from malig- 
nancy, any condition accompanied by fatty 
degeneration, such as secretory disease, 
traumatic fat necrosis, etc., will also show 
calcium deposits. In secretory disease, cal- 
cium deposits have their own curious ap- 
pearance. The deposits are tubular in the 
walls of the ducts and appear as parallel 


streaks of calcification on the roentgeno- 
grams. The ducts and saccules may become 
plainly outlined? 

In inflammatory conditions of the breast, 
coarse types of calcium particles may also 
deposit in necrotic or fibrous tissue. Cal- 
cium deposits also occur in fibroadenoma 
for the same reasons. The flake or plaque- 
like character of these deposits makes 
recognition easy. Adenosis often reveals 
small globular or spherical deposits. Cal- 
cific arteriosclerotic vessels and phleboliths 
are not hard to identify,55.7.H 

The most difficult conditions to be 
differentiated from malignant calcifica- 
tions are those associated with intraductal 
epithelial hyperplasia. These deposits re- 
semble those of duct carcinoma so that 
differentiation may sometimes be impossi- 
ble. Since this condition may be precan- 
cerous, the advisability of diagnostic resec- 
tion 1s seldom in question. 

The following case reports are examples 
illustrating the importance of crystalline 
punctate calcium deposits 1n the diagnosis 
of breast cancer. 


REPORT OF CASES 


Case 1. A 27 year old female was aware of a 
mass in her right breast for 5 weeks. She be- 
lieved that the mass had decreased in size. A 
small mass in her right breast noticed one year 
before disappeared spontaneously. 

Clinical examination revealed a freely mov- 
able and nontender mass, 6X6 cm. There was 
also a small nodule palpable in the left breast. 
No suspicion of malignancy was entertained. 

Mammograms revealed a discrete lobulated 
mass with several areas of crystalline-like 
calcific deposits within it in the upper outer 
aspect of the right breast. Biopsy was advised 


* From the Department of Radiology, Albert Einstein Medical Center, Northern Division, Philadelphia, Pennsylvania. 
Supported in part by a grant from the National Institutes of Health, CS-9490 (C4). 
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Case 1. Calcific deposits in a case of cancer 
of the right breast which was clinically diagnosed 
as a benign lesion. A portion of the resected speci- 
men containing two deposits is illustrated on the 
insert of the upper right corner. 


ic. 1. 


because malignancy was suspected. The lesion 
in the left breast was believed to represent 
hibroadenosis. 

The right breast lesion was resected and 
carcinoma was diagnosed by the pathologist 
(Fig. 1). 


Comment. This illustrates howa 
malignant lesion can clinically mimic a 
benign process. In spite of the age of the 
patient and the clinical findings, the pres- 
ence of calcium deposits led the roentgenol- 
ogist to suspect the malignant process. 


Case 


Case rr. A 41 year old female was admitted 
to the hospital for removal of a cyst in the upper 
outer quadrant of the right breast. She already 
had had bilateral operations for cysts. 

The last of five serial roentgenographic stud- 
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ies made at 6-month intervals led to the recogni- 
tion of a few granular calcific deposits which 
raised the suspicion of malignancy. In retro- 
calcifications should have been 
recognized on roentgenograms made 18 months 


spect, these 
earlier, but were overlooked because the expo- 
sure was not of optimum density. At operation, 
cysts In the upper outer quadrant as well as a 
small duct carcinoma were found (Fig. 2). 


This was a case of clinically 


Comment. 





Fic. 2. Case 11. A few calcific spicules were sufficient 
to make the roentgenologist suspicious of malig- 
nancy.* They had been overlooked on under- 
exposed roentgenograms for 18 months. Only 
Cysts were suspected by the surgeon, but the 
pathologist found in addition a duct carcinoma. 


"The calcific deposits in Figures 2 to 10 are partially retouched; 
their size and shape have not been altered, but the density con 
trast has been increased. The inserts are reproductions of the 
calcium deposits magnified two times. 
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Fic. 3. Case uir. Calcific deposits in duct carcinoma 
which confirmed clinical impression. 


unsuspected carcinoma in a patient ad- 
mitted for removal of a cyst. Illustrated 
also is the necessity for a search on properly 
exposed roentgenograms for small punctate 
calcifications. Over-exposed | roentgeno- 
grams viewed with bright transillumination 
and a magnifying glass are helpful aids 
which we now use routinely. 


Case 1. A $9 year old female noticed a lump 
in the left breast for about a year. It was asymp- 
tomatic and no change was noticed in size dur- 
ing this period. A mass of 2X3 cm. in the left 
breast was found which was firm, slightly 
lobulated, nontender, and fixed to the skin but 
not to the underlying fascia. A single lymph 
node was present in the left axilla. 

Mammograms showed a mass containing 
many small granular flecks of calcium. This 
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finding strongly supported the clinical diag- 
nosis of malignancy and surgical interference 
resulted. The pathologic diagnosis was infiltrat- 
ing duct carcinoma of the left breast with metas- 
tasis to the axillary lymph nodes (Fig. 3). 


Comment. The presence of calcium de- 
posits confirmed the clinical impression of 
malignancy in this case and helped to 
avoid surgical delay. 


Case 1v. A 49 year old woman discovered a 
tender nodule in the right breast just below the 
nipple 3 days prior to admission. The nodule 
measured 1 cm. in diameter and was considered 
benign clinically. Mammograms revealed a tiny 
clump of calcific particles and biopsy was ad- 
vised because malignancy was suspected. The 
pathologic diagnosis partly 
partly large cell duct carcinoma with metas- 
tasis to 2 of 16 axillary lymph nodes (Fig. 4). 


was scirrhous, 


Comment. A small tender nodule in the 
breast is often regarded by physicians as 





Fic. 4. Case 1v. A few calcific spicules led the roent- 
genologist to suspect malignancy which was con- 
trary to the clinical findings. Duct carcinoma was 
found. 
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insignificant. With mammography, identi- 
fication of tiny clumps of calcium led to the 
suspicion of malignancy. 


Case v. A 53 year old woman joined our 
breast y project for periodic roentgen 
examination of asymptomatic patients in 
January, 1956. Her breasts were large and 
pendulous. The initial examination revealed 
several small fibroadenomata in the upper 
outer portion and one moderate-sized cyst or 
hbroadenoma in the upper inner quadrant of 
the right breast. The patient was re-examined 
routinely every 6 months. 

The clinical and roentgenologic findings re- 
mained essentially unchanged until. February, 
1960. Roentgenograms then showed a density 
with irregular margins associated with calcium 
deposits. Biopsy was advised, but refused. 

Subsequent routine examination 6 months 
later showed a slight increase in calcification. 
Biopsy was again recommended and the loca- 
tion for biopsy was planned from the roentgeno- 
graphic findings. The patient finally consented 
to surgery 2 months later, but only a fibro- 
adenoma was removed from the inner aspect of 
the right breast. The suspicious area containing 
the calcifications had not been resected. 

Re-examination in February, 1961 revealed a 
slight increase in the amount of calcifications. 
Biopsy of this area was again recommended, 
but the patient refused surgery until May of 
1961. Operation at that time yielded a resected 
specimen from which a pathologic diagnosis of 
"resected fatty breast tissue with adenosis" was 


survey 


made. 

The patient was not re-examined until 
November, 1961, at which time more calcium 
spicules were visible. Biopsy was again recom- 
mended and this was done in December, 1961. 
From the frozen section an inconclusive diag- 
nosis was made but microscopic studies later 
revealed duct carcinoma with extension to a 
small adjacent fibroadenoma. Radical mastec- 
tomy was then done. No residual carcinoma 
was found. Several small fibroadenomata were 
noted scattered throughout the breast. There 
was no metastasis to any lymph nodes (Fig. 5). 

Comment. This illustrates how 
slowly a malignant lesion may grow. The 
reliability of roentgen diagnosis of a small, 
nonpalpable early carcinoma was again 
based on the presence of stippled calcifica- 


Case 
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tions. Postoperative roentgen studies are 
necessary if the pathologist is unable to 
confirm the roentgenologic opinion since 
the lesion mav not have been resected. 


Case vi. A 76 year old female joined our 
asymptomatic breast survey group in June, 
1956. Initial roentgen examination of the breasts 
showed minimal secretory disease. 

The patient was re-examined at 6 month 
intervals. After the examination in 
November, 1956, a few tiny calcium deposits 


second 


were noted in the right breast which suggested 
the presence of intraductal epithelial hyper- 
plasia. Each succeeding examination showed no 
appreciable change. However, when the ex- 
amination of December, 1961 was compared 
with all the previous studies, a definite increase 
in the number of calcium deposits became obvi- 
ous and a biopsy was then recommended. At 
operation, a small carcinoma was found with 
no evidence of axillary metastasis (Fig. 6). 





Punctate calcifications in a duct 


Fic. $. Case v. 
carcinoma. Only after 3 biopsies was the lesion 
finally removed. The true nature of the process 
was not evident from gross examination of the 
resected specimen, but only from its microscopic 
appearance. 
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Fic. 6. Case vr. Minute granular calcifications in a 
nonpalpable duct carcinoma observed for 53 


years before operation. 


Comment. 'This case demonstrates the 
difficulties of differentiating calcium de- 
posits due to intraductal epithelial hyper- 
plasia and malignancy. It also stresses the 
importance of appreciating increases in 
these deposits with re-examinations. Re- 
vealing to us was the slow growth of this 
cancer which was not associated with 
axillary metastasis even after 53 years of 
observations. 

Case vil. A 42 year old patient discovered a 
mass in her right breast of 3 weeks’ duration. A 
movable, hard, slightly tender mass was pal- 
pable in the upper outer quadrant. The clinical 
impression was a benign cyst. Aspiration of the 
mass was attempted by the clinician, but no 
fluid was obtained. Mammograms showed mul- 
tiple coarse calcific deposits scattered through- 
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out both breasts typical of calcification in 
adenosis. In addition, however, a tiny clump of 
fine calcium deposits was identified and these 
findings raised the suspicion of carcinoma. A 
small infiltrating duct carcinoma with multiple 
cysts was found (Fig. 7). 


Comment. Here the clinician 
thought that a cyst was present. The 
demonstration of tiny calcium deposits, 
however, led to a roentgenologic diagnosis 
of carcinoma. The coarse globular calcium 
deposits seen in adenosis are not to be con- 
fused with the fine granular tv pe of calcium 


again, 





Fic. 7. Case vir. Minute calcific spicules indicate 
a duct carcinoma. The isolated beads of calcifica- 
tion scattered throughout the breast often are 
seen in association with adenosis. 





Fic. 8. Case vit. A cluster of calcium spicules in- 
dicated a malignant process in the right breast. 
The patient consulted her physician because of 
pain in the left breast which was found to be 
normal. 


deposits seen in carcinoma; both types were 
present in this breast. 


Case vill. A 47 year old female presented 
herself with a complaint of intermittent pain in 
the upper outer quadrant of the left breast fol- 
lowing a hysterectomy done one year previ- 
ously. Clinical examination revealed nodulari- 
ties bilaterally with a slightly tender area in the 
upper outer quadrant of the left breast. Roent- 
gen examination showed calcification associated 
with a small mass in the asymptomatic right 
breast. This was reported as highly suspicious 
of duct carcinoma. Biopsy of this area was ad- 
vised. A quadrant dissection of the area re- 
vealed a tiny mass which on frozen section was 
found to be malignant (Fig. 8). 


XK 


Comment. This patient complained of 


pain in the left breast and roentgen studies 
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revealed carcinoma in the asymptomatic 
right breast. The reliabilitv of the roent- 
genologic diagnosis based on these granular 
calcium deposits 1s again exemplified. 


Case 1x. A c2 year old patient was referred 
by her family physician because of occasional 
pain in the left breast. The breasts were lumpy 
and a small movable nodule, 1 cm. in diameter, 
was found in the upper outer quadrant. Mam- 
mograms showed fine stippled calcific particles 
In this area suggestive of carcinoma and a 
biopsy was performed. The frozen section re- 
vealed a benign lesion, but the final histologic 
studies revealed duct carcinoma. Adenosis with 
calcification also was present. Subsequently, 
radical surgery was performed. There was no 
lymph node metastasis (Fig. g). 


Comment. As in the previous cases, car- 
cinoma was diagnosed by roentgen exami- 





l'1G. 9. Case 1x. A few stippled calcium deposits sug- 
gested the presence of carcinoma in an area of 
adenosis. The larger circular calcium deposits 
seen in adenosis are not easily confused with the 
granular or spiculated deposits associated with 
malignancy. 
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nation purely on the identification of the 
calcium deposits, and the roentgenologic 
diagnosis was more accurate than the fro- 
zen section studies. The larger globular 
deposits of adenosis do not resemble the 
smaller granular deposits of cancer. 


Case x. A £4 year old female had a history of 
scabbing of the left nipple for a period of 6 
months. No mass was palpable. Mammograms 
showed a small clump of calcium particles with 
infiltration beneath the left nipple suggestive of 
Paget’s disease. Spiculed calcific particles ex- 
tending posteriorly from the nipple were also 
seen, suggesting ductal extension. Paget’s dis- 
ease of the nipple with duct carcinoma of the 
major ducts of the breast was found by the 
histologist (Fig. 10). 


Comment. This case, like the others, 
showed the typical punctate calcium parti- 
cles of mammary cancer. The concept that 
Paget's disease of the breast usually is as- 
sociated with duct carcinoma 1s also sup- 
ported. 

DISCUSSION 

The calcium deposits of mammary can- 
cer were first described by Leborgne,’ and 
he states in his book,’ “Calcifications are 
generally tiny, dot-like or somewhat elon- 
gated, innumerable, and irregularly grouped 
very close together in an area of the breast, 
resembling a powdering of fine grains of 
salt." We have found this to be one of the 
most important signs in the diagnosis of 
mammary cancer, especially of duct car- 
cinoma. 

Among the last 300 cases of mammary 
cancer, a roentgenologic diagnosis of malig- 
nancy was made in 91 based on the presence 
of calcium deposits; 18 of these were oper- 
ated on although no palpable tumor was 
present. 

An illustration in this connection is the 
following: a 43 vear old patient presented 
with a lump in her right breast which was 
diagnosed as a benign process by the clini- 
cian. The presence of a few granular cal- 
careous deposits led the roentgenologist to 
suspect carcinoma (Fig. 11 Æ) and so the 
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‘tc. 10. Case x. Widely scattered minute spicules of 
calcification in Paget’s disease and duct carcinoma. 


surgeon consented to operate. The patholo- 
gist reported cystic disease with no evidence 
of malignancy. From similar previous ex- 
perience, it was realized that the tissue con- 
taining the lesion suspected by the roent- 
genologist may not have been excised, so it 
was suggested that this patient be re-ex- 
amined. Mammograms seven months later 
(Fig. 11 B) revealed the presence of more 
dense granular deposits, but because of the 
absence of a palpable mass, the surgeon re- 
fused to operate, especially since the pathol- 
ogist after the first biopsy reported a 
benign process. Thirteen months later, the 
patient was re-examined and this time, 
more granular calcareous deposits were 
found scattered throughout the breast (Fig. 
11 C);surgery was again refused because of 
the absence of a palpable mass. A re-exami- 
nation about 15 months later at the request 
of the roentgenologist revealed the presence 
of increased deposits and this time (Fig. 11 
D), in spite of the absence of a palpable 
tumor, the surgeon was prevailed upon to 
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Nic. 11. (4) August 5, 1959: Duct carcinoma was suspected by the roentgenologist because of the presence 
of a few granular calcareous deposits. The clirician regarded a palpable lump as benign and the pathologist 
reported cystic disease in the resected tissue. (B) March 23, 7960: Examination 7 months later revealed 
more calcareous deposits, but the surgeon refused to operate because of the absence of a palpable tumor. 
(C) April 21, 1967: Thirteen months later, examination again revealed more scattered calcareous deposits, 
but no mass was palpable and surgery was not performed. (D) Fume z, 7962: Re-examination some 1S 
months later revealed extensive dispersal of calcium deposits. At this time, surgery was carried out in 
spite of the absence of a palpable mass. A widely disseminated duct cancer was found, fortunately with no 
evidence of metastasis to the axillary lymph nodes. (The reproductions in this case are unaltered and the 
calcific deposits are not retouched.) 
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operate. An extensive duct carcinoma was 
found, fortunately not vet associated with 
metastasis to any of the resected axillary 
lymph nodes. 

In cases with multinodularity, the finding 
of granular calcium deposits whether local- 
ized to the area of symptoms, or elsewhere 
in the breast, or even 1n the opposite breast 
as occurred in Case viir leads immediately 
to the proper diagnosis of malignancy. 
Many lesions which seem entirely innocu- 
ous harbor these calcium spicules. Most 
important is the finding of these deposits in 
the absence of a palpable tumor or other 
clinical signs of malignancy. Slowness on 
our part to appreciate the significance of 
this situation gave us an opportunity to 
study the growth rate of breast cancers 
from which we have gained the impression 
that many are slow-growing and chronic in 
nature. 

Knowing the importance of these fine 
calcium deposits in the diagnosis of mam- 
mary cancer, the radiologist should be very 
careful to obtain well-exposed roentgeno- 
grams which are best examined with bril- 
liant transillumination. Differentiation be- 
tween malignant and benign calcifications 
can usually be made except in occasional 
cases of intraductal epithelial hyperplasia. 
Then serial studies will help since increase 
in the number of calcifications 1s more apt 
to occur in cases of cancer; however, diag- 
nostic resection is advisable in either case. 
With further improvement in technique, 
these calcifications may be visualized in a 
greater number of instances, thus enabling 
an accurate early diagnosis often when the 
lesion is small and not yet palpable. Here 
lies the challenge for the immediate future. 


SUMMARY 


The importance of recognizing character- 
istic fine granular calcium deposits on 
roentgenograms in the diagnosis of mam- 
mary cancer is stressed. Ten cases are pre- 
sented showing the reliability of the roent- 
genographic findings. Approximately 30 
per cent of cancers can be detected by these 
calcium deposits, but with further improve- 
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ment in technique, a higher percentage will 
be found, even when lesions are too small to 
be palpable. 


J. Gershon-Cohen, M.D. 
Albert Einstein Medical Center 
Northern Division 

X-Ray Department 
Philadelphia 41, Pennsylvania 
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ROENTGENOGRAPHY OF THE MALE BREAST* 


By MYRON FORMAN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


OENTGENOGRAPHIC examination 

of the male breast is an important as- 
pect of the continual, intensive investiga- 
tion of the radiologic morphology of the 
normal and diseased breast conducted in 
our Department over a period of 12 years. 
It is the purpose of this report to present 
the roentgen appearance of various lesions 
of the male breast as they have been found 
In our practice and also to stress some of the 
difficulties in the differential diagnosis of 
these lesions. It should be stressed again, as 
in previous reports from our Department 
(Gershon-Cohen, Berger e a/.), that we do 
not regard mammography as a substitute 
for biopsy, especially in a part of the body 
that is so easily accessible surgically as the 
breast, and in this instance, an even more 
accessible part, the male breast. Through 
long experience we have also come to realize 
that there is no substitute, short of histo- 
logic examination of the tissue in question, 
for clinical judgment in handling any 
breast lesion. Regardless of the character- 
istics of any mass shown on roentgeno- 
grams, the history of the development of 
the lesion, its palpable characteristics, the 
family background and psychologic make- 
up of the patient also are important deter- 
mining factors in deciding whether a mass 
in the breast should be removed for biopsy 
purposes. 

While roentgen diagnosis of a mass in 
the breast affords a definite measure of 
certitude in evaluating its benign or malig- 
nant nature, we have seen round, smoothly 
marginated tumors which were diagnosed 
benign roentgenographically turn out to 
be highly malignant cancers on biopsy and, 
conversely, masses with all the roentgen 
criteria of infiltrating carcinoma eventually 
have been shown to be benign processes. 


However, our studies of over 1,300 women 
in our Breast Research Clinic and our 
evaluation of several thousand masses in 
privately referred women, together with 
our studies of lesions in the male breast, 
confirm the correctness of an attitude of 
confidence in the roentgenographic ex- 
amination of the breast. 


PROCEDURE AND TECHNIQUE 


Our roentgenographic studies of both the 
male and female breast are done with the 
patient in the erect and recumbent posi- 
tions. A flat-sided cone is pressed against 
the chest wall to provide collimation of the 
roentgen-ray beam. For optimum contrast 
we use non-screen films, 30 kv. and I0o- 
250 mas. with a focal spot of 0.8 mm. at a 
film-target distance of 35 cm. Variation in 
the mas. factor will depend on the size and 
solidity of the breast: the young virginal 
breast will require doubling or tripling of 
the mas. factor, whereas an atrophic breast 
with much fatty infiltration requires reduc- 
tion in the kilovoltage and mas. factors. A 
particularly useful procedure has been to 
affix a small lead shot over any painful area 
or palpable lesion by means of transparent 
tape. Further spot compression roentgeno- 
grams may be taken in whatever projec- 
tion necessary to bring the suspicious area 
closest to the film.’ 

Because of the pyramidal contours, uni- 
formly good contrast of all breast structures 
is difficult to obtain on one roentgenogram. 
Thus the supericial portions of the breast 
are overexposed if good contrast of the 
deep structures has been demonstrated; 
conversely, deeper portions near the chest 
wall will be underexposed when the ante- 
rior segment of the breast shows good con- 
trast. To overcome this, two non-screen 


* From the Department of Radiology, Albert Einstein Medical Center, Northern Division, Philadelphia, Pennsylvania. 
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films may be exposed simultaneously, inter- 
posing a thin foil of aluminum, 0.5 mm. in 
thickness. The upper film then shows good 
contrast of the thicker portions of the 
breast, and the film covered by the alumi- 
num foil shows good contrast of the ante- 
rior portions of the breast. With one expo- 
sure totaling no more than o.5 r to the skin, 
two clearly delineated roentgenograms of 
the breast have thus been successfully ob- 
tained. It is of the greatest importance to 
obtain good roentgenograms. Technically 
inadequate roentgenograms have been per- 
haps the greatest single obstacle to more 
widespread use of breast roentgenography. 
In our clinic the patient is interviewed by 
a registered x-ray technician who fills out a 
clinical history sheet. After this, the history 
is checked by a Staff Radiologist or Resident 
Radiologist and the breasts are thoroughly 
examined with the findings noted on a 
specially designed diagram of the breast 
area. A small lead shot, as previously men- 
tioned, is affixed to the skin overlying the 
palpable mass or masses and roentgeno- 
grams are made. In all cases careful correla- 
tion of the roentgenographic appearance 
with the clinical history and physical find- 
ings is essential. It is important to under- 
stand this since shadows on breast roent- 
genograms are subject to errors of interpre- 
tation quite similar to those errors which 
may be made in roentgenography of other 
portions of the body. Thus, a hazy, poorly 
circumscribed area of density in the lung 
may be due to pneumonitis, infarction or 
tumor; and similarly, such a shadow in the 
breast may be inflammatory, neoplastic, or 
adenotic. The clinical background, there- 
fore, is just as important in interpreting a 
shadow in the breast as 1t 1s 1n viewing a 
similar shadow on a chest roentgenogram. 
Some shadows may be quite diagnostic in 
some cases, but others may be subject to 
interpretation according to the clinical 
background and palpable findings. 


RESULTS AND DISCUSSION 


The following is a tabulation of condi- 
tions found in our male cases: 


Roentgenography of the Male Breast E 


I. Gynecomastia 87 
Adolescent Gynecomastia 11 

II. Carcinoma 8 
III. Inflammatory Process 3 
IV. Papilloma 2 
V. Benign Tumor 4 
VI. Normal 6 
Total 125 


It is not intended in this report to discuss 
the accuracy of roentgen diagnosis of these 
lesions, but rather to describe and illustrate 
their roentgen appearance for purposes of 
general information and as an aid to those 
who may wish to develop mammography as 
a part of their working armamentarium. 
Approximately half of our cases have been 
operated upon so that tissue diagnosis is 
available in many instances. Illustrated 
cases in this report consist only of those in 
which the diagnosis has been confirmed by 
histologic examination with the exception 
of the case in Figure 32, the adolescent 
cases, and 3 of the 4 adult gvnecomastia 
cases which have been reasonably sub- 
stantiated clinically and by follow-up. 
These have been selected for purposes of 
illustration because of difficulties in photo- 
graphic reproduction of other histologically 
proved cases. 


NORMAL MALE BREAST 


In normal fattv male breasts the roent- 
gen picture consists merely of rather homo- 
geneous radiolucent tissue with no more 
than a few strand-like fibers located be- 
neath the nipple corresponding to a few 
residual ducts and fibrous tissue. Sometimes 
the strands show a slight amount of conflu- 
ence (Fig. 1). 

GYNECOMASTIA 

In our studies we have found that the 
roentgen picture described bv the French 
authors}? corresponds closely with that 
seen in many of our 98 cases. We have seen 
two main tvpes of configurations, namelv: 

1. Dendritic: (same term used by French 
authors) consisting of a central density with 
prominent projections into surrounding 
fatty tissue. Variations in the number and 
size of the dendrites are quite common and 





Fic. 1. Typical normal male breast showing mostly 
fat with a strand-like density (arrow) representing 
a few residual ducts and fibrous tissue. 


include those cases with only a few, fairly 
prominent spicules as well as those that ex- 
hibit a mottled shadow consisting almost 
entirely of prominent and irregular den- 
drites (Fig. 2, 47, B and D). 

2. Non-dendritic: relatively — well-cir- 
cumscribed density with practically no dis- 
cernible projections (Fig. 2C). (Nodular or 
triangular of the French authors.) 

According to Amalric and Geller,! the 
dendritic type of configuration is seen in 
those cases of gvnecomastia that show 
proliferation of ducts and the nodular (non- 
dendritic) type in those cases with pro- 
liferation of acini or lobules. We have not 
as vet been able to confirm this histologi- 
callv. Of our 98 cases of gvnecomastia, 
40 were operated on. The roentgenographic 
diagnosis was proven incorrect 1n 2 cases: 1 
case was thought to be a malignancy and 
the other a cvst; both were proven to be 
cases of gynecomastia. 
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Summarizing gynecomastia, it is quite 
interesting to note that in this condition we 
see a number of configurations resembling 
those seen in women, perhaps correspond- 
ing to the degree of development of the gvn- 
ecomastic process and varving according to 
the component of the breast involved, 7.e., 
ducts, acini, or fibrous tissue as described 
by Amalric and co-workers! *. This we hope 
to make the subject of a future report. 


ADOLESCENT GYNECOMASTIA 
lor descriptive purposes we have 
grouped our 11 cases of adolescent gyne- 
comastia separately because they present 
an interestingly uniform type of configura- 
tion corresponding to an essentially non- 
dendritic or only slightly dendritic type. 
Every case characteristically exhibited a 
relatively homogeneous density with a 
rather well-circumscribed margin with or 
without a few dendrites. It 
would seem of great value and interest to 
compare this with the experience of others 
when material becomes available in the 
literature. It this proves to be character- 
istic of the adolescent form of gynecomastia, 
it will perhaps make easier the recognition 
of other abnormal processes which might 
otherwise be confused with it roentgeno- 
graphically (Fig. 2, E and F): 


associated 


INFLAMMATORY PROCESSES 


— 


In our 7 cases of roentgenographically 
diagnosed inflammatorv disease, we found 
most often a pattern of patchy density 
with spicule or dendrite formation some- 
times with thickening of the overlving skin. 
As would be expected, this picture corre- 
sponds 1n everv way to the configuration 
found in inflammatory lesions of the female 
breast and especially plasma cell mastitis 
with secretorv disease. From the known his- 
tologic characteristics of inflammation, one 
would expect difficulty in differentiating its 
roentgen picture from that of carcinoma in 
many cases. This can be appreciated bv 
comparing Figure 35 with Figure 6D. 
There may be a somewhat greater degree of 
localized density, however, in carcinoma 
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Fic. 2. (4) Dendritic gynecomastia. Note the prominent root-like projections extending into the surrounding 
fatty tissue, particularly posteriorly. This resembles the adenosis of females. This patient is still in good 
health more than 2 years later and has no clinical evidence of breast cancer. (B) A more confluent type of 
gynecomastia (anteroposterior projection). A few fairly prominent dendrites are visible at the medial aspect 
of the mass (arrow). This configuration is similar to that seen in mazoplasia fibrosa of the female breast." (C) 
Non-dendritic gynecomastia. Almost no dendrites are seen. One or two very small and inconspicuous pro- 
jections are visible at upper border of mass. This type of picture is noted in adolescent females. The opera- 
tive specimen was composed of moderately firm, gray-white tissue, interspersed with small amounts of 
lobulated yellow fat. On section, numerous small, slightly elevated tan nodules were found. Microscopic 
diagnosis: gynecomastia. (D) Extensive, irregularly dendritic type exhibiting a mottled network and 
closely resembling the configuration of an adult female breast. The patient, a 25 year old male, originally 
complained of fullness and marked tenderness in the breast. On roentgen re-examination 10 months later, 
there was essentially no change, although the patient believed the breast was slightly smaller and non- 


tender. 


as contrasted with a tendency for the in- 
filtration in inflammatory processes to be 
somewhat scattered or diffuse. This is not 
entirely reliable, especially in cases with 
local abscess formation, and the necessity 
for careful clinical examination and his- 
tory-taking becomes obvious. On the other 
hand, the roentgenographic characteristics 
have also been found similar on occasion to 
those of gynecomastia (Fig. 67). The roent- 


gen findings in the opposite breast are also 
quite helpful here since inflammation will 
usually be a unilateral process and gyne- 
comastia a bilateral process (Fig. 3, 7 and 


B). 
BENIGN TUMOR 


In our cases of various benign tumors 
(mostly cysts), the outstanding feature 
was, of course, a smoothly marginated den- 





Fic. 2 (EK) Adolescent gynecomastia. Most cases in 
our series exhibited the above configuration con- 
sisting of a well-circumscribed mass with rather 
sharply defined borders. Note the resemblance be- 
tween this encapsulated appearance and the 
sebaceous cyst in Figure 48. No diagnostic dift- 
culties should be encountered in differentiation 
between these two possibilities because of the age 
of the patients and the clinical backgrounds. (F) 
A slightly less well-marginated adolescent gyneco- 
mastia representing another commonly seen varia- 
tion of this condition (anteroposterior projection). 
Note the tendency to form a few small dendrites 
at the edges of the mass adjacent to the lead shot. 


sitv corresponding to the palpable nodule. 
With properly made roentgenograms these 
are obvious and usually quite easy to diag- 
nose (Fig. 4, 7 and 5). 
PAPILLOMA 

Our 2 cases of papilloma have been 
grouped separatelv because they presented 
much greater difficulty in roentgen diag- 
nosis than the other benign masses in our 
series. One case (Fig. 5.7) showed merely a 
slight amount of spiculated density with a 
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few larger dendrites and the other (Fig. 
5B) exhibited a questionable, somewhat 
rounded mass. Also in the latter case there 
was a suggestion of slight nipple retraction 
and thickening of the areolar skin which 
led to an erroneous impression of possible 
malignancv. 


CARCINOMA 

Of our 8 cases of carcinoma, 6 were be- 
lieved to be suspicious of malignancv 
roentgenographicallv. The remaining 2 
cases were felt to be benign but were sub- 
sequentlv proven at operation to be scir- 
rhous carcinoma. In general, the roentgen 
picture is a variable one as in malignancv of 





Fic. 3. (4) Inflammatory process. Note the thick 
skin (lower arrow) and spiculated infiltration 
(upper arrow) deeper in the breast. This patient 
presented a small painful lump of 1 week's dura- 
tion and a slight elevation of temperature to 99?. 
Microscopic examination of the excised specimen 
revealed severely inflamed subcutaneous tissue 
with abscess formation. (B) A more localized tvpe 
of inflammation extending deeplv into the soft 
tissue of the breast. Note the extremely dense 
shadowing in the deeper portion of the lesion 
marked bv arrows. This tvpe is difficult to ditfer- 
entiate from carcinoma (see Fig. 6D). In this in- 
stance a nodule with tenderness was noted by the 
patient 2 months prior to roentgen examination. 
The nodule disappeared under medication bv a 
private physician but the tenderness persisted. No 
operation was carried out but re-examination 26 
months later revealed the patient to be completely 
asymptomatic. Roentgenograms showed marked 
improvement with practically complete resolution 
of the infiltration and only a few fibrous appearing 
strands remaining. 
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the female breast, but the most typical 
case exhibited a local, irregular, rather 
dense infiltration with spicules usually 
located eccentrically in relation to the 
nipple. At least 1 case had rather smooth 
margins, however, and another case showed 
lobulations. One case presented a patchy, 
stringy type of density rather than the con- 
densed, opaque lesion usually expected in 
carcinoma. This is consistent with our ex- 
perience with the female breast where, con- 
trary to previous belief, carcinoma does not 
necessarily reveal itself as a very dense, 
localized, spiculated mass. Secondary signs 
such as thickening of the skin and retrac- 


Fic. 4. (4) Sebaceous cyst (cephalo-caudad projec- 
tion). A homogeneously dense and sharply margin- 
ated mass deep to the lead shot, easily diagnosed as 
a benign lesion. A sebaceous cyst, of course, 1s 
actually a skin lesion rather than a lesion of the 
breast itself. (B) Another sebaceous cyst. Again 
note the smooth borders of the tumor showing no 
sign of infiltration into the surrounding tissues. 
The great similarity between the appearance of 
this lesion and that of adolescent gynecomastia in 
Figure 2E is quite apparent. No difficulty in 
diagnosis should arise here because of the age of 
the patient and the usual clinical history. This 
patient complained of a lump growing steadily 
larger over a period of 1 month, increasing from 
the size ofa pea to 3 cm. in diameter. Clinically, the 
mass was soft, elastic and movable. The opposite 
breast was normal. Operation revealed a 3X2 cm., 
translucent, thin-walled cyst filled with pale, foul 
sebum. 
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Fic. 5. (4) This isa case of papilloma. The abnormal 
density beneath the nipple has no particularly dis- 
tinguishing characteristics except that on the 
original roentgenograms the area marked by the 
arrow appeared somewhat discrete and probably 
represented the area of actual tumor. This patient, 
a 68 vear old male, complained of a dark brown 
discharge from the nipple for a rather indefinite 
period of 6 to 12 months with some questionable 
preceding chronic low-grade trauma to the breast 
as a result of his occupation. Microscopically, this 
was shown to be an intraductal papilloma. (5) A 
papilloma in a 78 year old man showing a some- 
what rounded mass with faintly irregular borders 
(arrows). The patient experienced pain and dis- 
charge from the nipple for several years and pre- 
sented with a firm, fixed, tender subareolar mass 
with palpable tender lymph nodes in the axilla. The 
breast was hard and swollen previously and the 
patient took hot baths with hot soaks to the breast. 
When the discharge started, the breast became 
smaller and the mass softer. At operation a 2 cm. 
cyst was found containing a papilloma measuring 
1.51.5 em. This undoubtedly accounted for the 
round quality of the shadow seen on the roent- 
genograms. Microscopically, the intracystic papil- 
loma was highly cellular and the surrounding 
breast showed duct hyperplasia. 


tion of the nipple are helpful but may also 
be seen in inflammatory disease (Fig. 677). 

[t should be pointed out here that a help- 
ful sign in differentiating carcinoma, at 
least of the scirrhous variety, from gyn- 
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l'1G. 6. (4) A scirrhous carcinoma. Note the flame-shaped tail at the posterior aspect of the mass (posterior 
arrow). This "tail" we have seen often in malignancy in female breasts, particularly in cases of medullary 
carcinomas and sarcomas. Secondary roentgen signs are also present: note thickening of overlying skin 
(lower arrow) and retraction of the nipple (upper arrow). An easily diagnosed case. ( B) This is a large cyst 
which was found to contain a papillary adenocarcinoma.Several irregular densities are seen adjacent to the 
smooth margins of the cyst and probably represent surrounding inflammatory reaction. The carcinoma here 
is, of course, impossible to recognize since it is contained entirely within the cyst. (C) This scirrhous car- 
cinoma was erroneously believed to be a benign lesion because of its smooth borders. The posterior margin 
of the mass, however, was not completely included on the roentgenogram and may have shown other 
suspicious characteristics had it been possible to demonstrate all its margins. This illustrates the need for 
attention to proper technique in performing roentgenography. A nontender mass was noted here by the 
patient for a period of 5 to 4 months and was believed to fluctuate in size. (D) This case, a scirrhous car- 
cinoma, was thought to show changes due to inflammatory disease or hypertrophic breast tissue. Note the 
great similarity to Figure 6£, a case of inflammation. The appearance is practically identical. There is also 
considerable similarity to Figure 67 which is a gynecomastia case. The patient shown here was aware of a 
nonpainful, nontender lump in the breast for a period of 1 year. In retrospect, the involved area appears to 
be located eccentrically in relation to the nipple 


a clue to 1ts true identity? 


ecomastia would appear to be the location 
of the lesion eccentrically in relation to the 
nipple or separated from the nipple. In 
gynecomastia, with rare exceptions such as 
in Figure 67, the hypertrophic breast tissue 
tends to fan backward from the nipple to 
the deeper portion of the breast and to ex- 


tend slightlv laterally. The distribution, 
therefore, would generallv resemble a tri- 
angle with its apex at the nipple. This 
sign would be of no help in a carcinoma lo- 
cated directly behind the nipple or in dif- 
ferentiating carcinoma from inflammation, 
however, since the latter may obviously 
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occur anywhere in the breast (Fig. 6, 5, C 
and D). 

Pitfalls in diagnosis include false positive 
nterpretations as well as false negatives. 
Figure 6, Æ and Fis an example of 2 benign 
cases that were mistakenlv believed to be 
malignant in nature. 

FURTHER DISCUSSION 

[t is of great interest, but not surprising, 
-hat abnormalities of the male breast re- 
semble in every way those found in roent- 
genographic study of the female breast. 
The responsiveness of the male breast to 
hormonal influences parallels that of the 
female. In this regard the age incidence of 
disturbances of the male breast, 7.e., gvne- 





Juil 

N^ 

Fic. 6. (E) A false-positive diagnosis. This case, 
thought to be a malignancy, proved to be an in- 
flammatory process. The resemblance to Figure 
6D, a proved carcinoma, is remarkable. See note 





under Figure 3B for background. (F) A case of 


gynecomastia mistakenly interpreted as suspicious 
of carcinoma. Note the lack of the usual tri- 
angular, fairly symmetric distribution of hyper- 
trophic breast tissue usually seen in gynecomastia. 
A pea-sized nodule was present in this breast for 1 
year but began increasing in size, finally with 
dimpling of the skin in the 2 months prior to 
examination. 
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comastia in particular, is easily explained 
by the fact that the male breast 1s not con- 
stantly undergoing physiologic changes dur- 
ing the sexually active phase of life. Thus 
we see gynecomastia develop during periods 
of hormonal imbalance or alteration and 
especially in adolescence and senescence, 
with malignancy appearing primarily in 
later life. 

Of our 125 cases 6.4 per cent were finally 
proven to have cancer. Only a few of these 
showed the well known picture of scirrhous 
carcinoma with pathognomonic spicules, 
and it is of interest that no case had the fine 
calcific deposits found in 30 per cent of 
malignancies of the female breast. General- 
izations, however, cannot as yet be made 
concerning these points because of the 
small number of carcinomas found to date. 
As additional carcinoma cases are accumu- 
lated, we may expect to be able to draw 
more substantial conclusions concerning 
the roentgenographic appearance of malig- 
nancy in the male breast. 


SUMMARY 


The roentgen picture of a number of con- 
ditions affecting the male breast has been 
presented. The cases illustrated in this 
article represent the spectrum of the normal 
and pathologic conditions found in our 
clinic from 1950 to 1901. 


Albert Einstein Medical Center 
Northern Division 

X-Ray Department 
Philadelphia 41, Pennsylvania 
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INTRAVENOUS PYELOGRAPHY AS A SCREENING 
TEST IN RENAL HYPERTENSION* 


By ROY J. CORREA, Jr., M.D., BRUCE H. STEWART, M.D., and DELBERT E. BOBLITT, M.D.1 


ANN ARBOR, MICHIGAN 


| | YPERTENSION secondary to renal 
vascular occlusion is a well recognized 
clinical entity that can be corrected by ap- 


propriate operation in the majority of 


cases. Definitive diagnosis tor the most part 
depends upon the result of renal arteriog- 
raphy and/or differential renal function 
tests. Since these studies are elaborate, 
costly, and not without risk" *!5 and since 
onlv a small percentage of the general hy- 
pertensive population may have renal 
vascular disease,?*!5 the need for an effec- 
tive screening test has become increasinglv 
apparent. 

Less toxic studies, such as radioisotope 
renography,!" the renal scintiscan,? or the 
response to intravenous TEAC," have been 
tried but have been found generally un- 
suitable as screening procedures. In the 
past intravenous pyelography has been re- 
ported as an unreliable screening test, nor- 
mal pyelograms being found in 32-50 per 
cent of patients with correctable renal vas- 
cular lesions.!*17.2 

However, with the more complete under- 
standing of the physiologic response of the 
kidney to Ischemia,! ^? intravenous pyelog- 
raphy can be performed and interpreted in 
a much more meaningful way. The present 
study will show how intravenous pyelog- 
-aphy can effectively be employed as a 
screening test in patients with suspected 
-enal hypertension. 


PHYSIOPATHOLOGY OF RENAL ISCHEMIA 


In patients with significant unilateral 
renal vascular occlusion, blood flow to the 
ischemic kidnev is reduced. Glomerular fil- 
tration is also decreased, and the urine 
therefore flows more slowly down the 


ischemic nephron. As a result of this, in- 
jected contrast medium may arrive in the 
calvces and renal pelvis later on the is- 
chemic side,’ particularly if roentgenograms 
are taken as early as 3 minutes following in- 
jection.® Since only roughly half of normal 
individuals will show a pyelogram 2 min- 
utes after injection, a routine 2 minute 
pyelogram is not indicated." 

However, as the urine flows slowly down 
the ischemic nephron, water is excessively 
reabsorbed by the tubules and the contrast 
medium is thereby hyperconcentrated on 
the side of ischemia??? Roentgenograms 
taken later in the series, at 15 or 30 min- 
utes, may then show a more dense pvelo- 
gram on the side of disease. Of course, if 
disease has progressed to complete arterial 
occlusion, little or no contrast will appear 
on the side of ischemia, even on long delay 
roentgenograms. 

When ischemia is present for a period of 
time, ischemic atrophy of the kidney oc- 
curs. This results in a significant difference 
in size between the two kidneys in most 
cases. Segmental atrophy or infarction may 
produce irregularity in renal contour or dis- 
tortion of the calyces in the involved seg- 
ment.” Rapid intravenous injection of the 
contrast agent, with a nephrogram ob- 
tained 20 to 30 seconds later when most of 
the contrast material is still in the renal 
cortex, can be of help in evaluating renal 
size and contour. 

Occasionallv, when renal arterial occlu- 
sion Is severe, collateral circulation to the 
renal hilus via upper ureteral vessels mav 
develop. These vessels may become so 
large as to compress the upper ureter or 
renal pelvis and cause “notching” of these 


* From the Department of Surgery, Section of Urology, and the Department of Radiology, University of Michigan Medical Center 


Ann Arbor, Michigan. 


T Present address: Department of Radiology, St. Joseph's Hospital, Ann Arbor, Michigan. 
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lic. 1. Irregular renal contour demonstrated on 


nephrogram in patient with segmental vascular 


occlusion of the right kidney. 


structures on the pvelogram.?" These de- 
fects are constant in their location and 
should not be confused with normal peri- 
staltic waves. 


MATERIALS AND METHODS 


A. PERFORMANCE AND INTERPRETATION OF THE 
PYELOGRAM 


With the above concepts in mind, the 
technique of intravenous pyelography in 
this series of hypertensive patients in- 
cluded: 

I. Rapid intravenous injections of con- 
trast medium with a "nephrogram" 20 to 
30 seconds after injection. 

2. Pyelograms 3, 5, 15, and 30 minutes 
following injection. 

3. Avoidance of abdominal compression 
which might selectively impair renal drain- 
age. 

The pyelograms were considered negative 
only if none ot the following criteria were 
fulfilled: 

1. Difference in length of 1.5 
more. 


cm. or 
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2. Delav of arrival of contrast in one 
renal pelvis on the 3 minute pyelogram. 

3. Hvperconcentration of contrast dur- 
ing later pvelograms. 

4. Irregularity of renal contour or dis- 
tortion of calvces. 
5. "Notching" of upper ureter or pelvis. 
Figures 1 to § illustrate these principles. 


oO 
B. SELECTION OF PATIENTS 

Intravenous pvelograms were reviewed in 
35 patients with significant renal arterial 
disease both demonstrated bv arteriogra- 
phy and confirmed at operation. Lesions 
varied from bilateral occlusion of the main 
renal arteries to partial occlusion of a seg- 
mental vessel. All patients had significant 
hypertension and 80 per cent were im- 
proved following nephrectomy or renal 
revascularization. 

Pvelograms in 36 patients with essential 
hvpertension were also reviewed. All pa- 
tients had normal renal arteriograms. Six- 
teen had differential renal function studies, 
all of which were normal; 3 additional pa- 
tients were tound not to have renal vascu- 
lar disease at operation or autopsy. 

All of the roentgenograms were pre- 
sented at random to 2 of the authors (R.C. 
and B.B.) who had no prior knowledge of 
the patients. The official radiologv report 
on each patient's chart was later reviewed, 
and the results separately recorded. 

RESULTS 

A detailed analvsis of the pvelographic 
findings in both groups of patients is pre- 
sented in Tables 1 and rr. 

The pyelogram was found to be abnor- 
mal in 31 (89 per cent) of the 35 patients 
with renal vascular disease. A significant 
size differential (present in 57 per cent of 
cases) Was more commonly found than any 
other single parameter. Ditferences in kid- 
nev length ranged from 5.3 cm. to o cm. 
(mean 2.1 cm., median 1.8 cm.) Incorpora- 
tion of all parameters into the interpreta- 
tion was necessary to obtain maximum 
diagnostic accuracy. The most common 
excretory abnormality was a delayed or less 
dense pyelogram of the smaller kidney. Ten 
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Fic. 2. (4, B and C) Intravenous pyelograms of a 50 year old man with arteriosclerotic occlusion of the right 
renal artery. Note delay in appearance of contrast medium at 3 minutes and hyperconcentration at 30 
minutes on the side of the ischemia. 


patients demonstrated this on the 3 minute 
pyelogram only, whereas in g more this was 
noted throughout the entire series of pyelo- 
grams. Only 3 patients had the "classic" 
findings of decreased renal size, delayed 
early appearance, and hyperconcentrated 
late pyelogram on the ischemic side. 
"Notching" of the ureters was noted in 3 
instances. Of the 4 patients with normal 
pyelograms in this group, 2 had bilateral 
and 1 segmental arterial disease. 

The pvelogram was falsely abnormal in 
19 per cent of the 36 patients with essential 
hypertension. Differences in size in this 
group ranged from o to I.4 cm. (mean 0.46 
cm., median 0.5 cm.). Difference in con- 
centration found onlv in the delay pvelo- 
gram was the most misleading parameter 
(4 of 7 false positive pyelograms). 

The official radiology reports revealed 
abnormality in only $1 per cent of the pa- 
tients with renal hvpertension, and false 
positive pvelograms were found in 8 per 
cent of the patients with essential hvper- 





tension. Fic. 3. Intravenous pyelogram of a 30 year old 
woman with high grade fibromuscular occlusion of 
the left renal artery. Note “notching” of upper 
ureter caused by collateral circulation to the kid- 
Intravenous pyelography has long been ney. 


DISCUSSION 
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Fic. 4. (4 and B) Intravenous pyelograms of a 25 year old woman with occlusion of the right renal artery. 
The right kidney is 2 cm. smaller than the left. While there is delay in arrival of contrast medium into the 
right renal pelvis at 3 minutes, there is already hyperconcentration in the upper calyx. Later roentgeno- 


grams show hyperconcentration of the entire right pyelogram with 


(in this case due to right ovarian artery). 


maligned as a poor screening test in pa- 
tients with suspected renal hypertension; 


, 


however, by applying recently acquired 
knowledge of the physiopathologic response 
of the kidney to ischemia, marked improve- 
ment in both the performance and inter- 
pretation of the pyelogram is possible. 
Eighty-nine per cent of 35 hypertensive pa- 
tients with proven renal vascular disease 


TABLE I 


RESULTS OF INTRAVENOUS PYELOGRAPHY IN HYPER- 
TENSIVE INDIVIDUALS USING EXPANDED CRITERIA 
OF ABNORMALITY 














Pat No. of | Abnormal Size 
atien m l 
C Gent Pa- | Intravenous | Differential 

3roup - 

VPE tients | Pyelograms 51.5 Cm. 
Renal 

Ischemia | 35 31 (89%) 20 (57%) 
Essential 36 (19%) O 








‘ 


'notching" of the right upper ureter 


were found to have abnormal pyelograms 
by these revised criteria. Only 51 per cent 
of the pyelograms were reported positive on 
the official radiology reports in these same 
patients where the older, more conven- 
tional criteria of abnormality were used. 

By employing the newer method of in- 
terpretation, the false positive rate in pa- 
tients with essential hypertension also rose 
from 8 to 19 per cent. Yet this seems a small 
price to pay for the much greater increase in 
diagnostic accuracy in patients with renal 
vascular disease. 

The minimum kidnev length differential 
was arbitrarily set at 1.5 cm. By reducing 
this standard to I cm., one patient with 
renal hypertension and 2 with essential hy- 
pertension would have been called positive. 
When a duplication anomaly of the kidney 
Is present, the size criterion is not valid. 

The state of hydration may play an im- 
portant role in the pattern of appearance of 
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F1G. 5. (4 and B) Intravenous pyelograms of a 26 year old woman with malignant hypertension due to a 
fibromuscular occlusion of the right renal artery. Note delay in arrival of contrast material into right 
renal pelvis at 5 minutes, with hyperconcentration of right pyelogram at 15 minutes. (C and D) Intrave- 
nous pyelograms of the same patient two months later. Note the absence of contrast at § minutes and faint 
concentration at 15 minutes on the ischemic side. If this disease had been allowed to progress unchecked, 
complete nonvisualization in the right pyelogram would probably have developed within a few months. 


contrast on the pyelogram. The renal pelvis 
of an ischemic kidney may normallv fill 
even on the 3 minute pyelogram in a well 


hvdrated patient. The purposeful use of 


overhydration,’" attempting to differen- 
tially "wash out" the contrast from the 
normal kidney, was not employed in this 
series. However, it is conceivable that this 
technique may reveal an abnormality in 
patients with renal hypertension whose 
pyelograms are otherwise normal. 

In an occasional patient the renal pelves 
may vary considerably in size and shape. 


Interpretation of contrast medium density 
in these is, of course, rendered more diff- 
cult, and here one should rely more upon 
the density of contrast medium in the 
calvces and ureters. 

Since some patients with correctable 
renal vascular disease will have a normal 
pyelogram, it 1s necessary to combine other 
diagnostic aids with pyelography before it 
can become a completely effective screen- 
ing test. Proper use of certain historical and 
physical findings can fill this need.? Patients 
with renal hypertension often have rapidly 
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INCIDENCE OF CRITERIA FOR ABNORMALITY ON THE 
INTRAVENOUS PYELOQRAMS OF 35 RENAL ISCHEMIC 
HYPERTENSIVE PATIENTS AND 36 “ESSENTIAL” HY- 
PERTENSIVE PATIENTS, THE ISCHEMIC KIDNEY IN ALL 
CASES IS CONSIDERED TO BE THE SMALLER KIDNEY 
EVEN WHEN THE SIZE DIFFERENCE IS NOT SIGNIFICANT 


Criteria for Abnormality 


Size difference greater than 
I.6 cm. 

Size difference alone 

Delay in arrival, ischemic kidney, 
on 3 minute pyelogram 

Faint pyelogram, ischemic kid- 
ney, throughout entire series 

Delay in appearance on early 
pyclogram, hyperconcentra- 
tion late; "classic" 

Hyperconcentration of ischemic 
kidney throughout entire series 

Hyperconcentration of ischemic 
kidney on late pyelogram only 

Decreased concentration in small 
kidney on late pyelogram only 

Notching of ureter 

Distortion of renal contour 





progressive or malignant hypertension and 
may give a prior history of flank pain. 
Auscultation of the abdomen may reveal an 
audible bruit, further suggesting vascular 
occlusive disease. Fortunately, all of the 
patients with renal hypertension in this 
study who had normal pyelograms had 
either a positive history or an audible 
abdominal bruit. To date no patient who 
has had a normal pyelogram, a negative 
history, and absence of an abdominal bruit 
has been found to have surgically correct- 
able renal hypertension. The advantages of 
employing this type of a screening proce- 
dure are obvious: expense and toxicity are 
low, and it is readily available to any 
physician in the average community set- 
ting. 

It should be emphasized again that intra- 
venous pyelography, properly performed 
and interpreted, is the most important part 
of this screening procedure. 
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SUMMARY 


I. Amore complete understanding of the 
physiopathologic response of the kidney to 
ischemia has brought about a revision in 
both the performance and interpretation of ` 
intravenous pyelography. This has resulted 
in a much higher degree of accuracy than 
previously appreciated. 

2. Eighty-nine per cent of 35 hyperten- 
sive patients with proven renal vascular 
disease were found to have abnormal pyelo- 
grams, with a false positive rate of only 19 
per cent in 36 patients with essential hyper- 
tension. 

3. When combined with specific histori- 
cal and physical findings, intravenous 
pyelography becomes an effective screening 
test in patients with suspected renal hyper- 
tension. Advantages of low cost, low toxic- 
ity, and universal availability are obvious. 


Roy J. Correa, Jr., M.D. 

Department of Surgery 

Section of Urology 

University of Michigan Medical Center 
Ann Arbor, Michigan 
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PYELOGRAPHY AS AN AID FOR THE DIAGNOSIS 
OF LIVER CIRRHOSIS 


WITH A STUDY OF THE NORMAL POSITION OF THE KIDNEYS 


By S. SCHORR, M.D.,* I. AVIAD, M.D.,¢ D. BIRNBAUM, M.D.,t and M. LOEWENTHAL, M.D. 


JERUSALEM, ISRAEL 


pires cirrhosis frequently runs an in- 

sidious course and may remain clini- 
cally silent until it reaches an advanced 
stage. Additional diagnostic indications are 
therefore desirable. 

In 1959, Schorr and Birnbaum’? described 
upward displacement of the right kidney as 
a diagnostic aid in liver cirrhosis. The right 
kidney was found to be higher than the 
left, and at a higher level in relation to a 
fixed structure, the vertebrae, in 16 out of 
20 cases of liver cirrhosis of varying etiol- 
ogy. The right ureter was found to be 
straightened out in 14 of the 16 patients 
with a raised right kidney. It was concluded 
that upward displacement of the right 
kidney may be a helpful sign in suspected 
liver pathology, mainly liver cirrhosis, and 
a base for follow-up of the diminution in 
size of the liver. 

These findings, while they may not al- 
ways represent early liver pathology, at 
least, offer a diagnostic possibility and aid 
in many cases. In the present study further 
evaluation of this sign; namely, the raised 
position of the right kidney, is reported. 


NORMAL MATERIAL AND RESULTS 


In order to assess the frequency of a high 
right renal position as a normal develop- 
mental variant, a meticulous survey of 
normal excretory urograms of a group of 
1,300 adult cases without evident kidney, 
spleen or liver disease was made. Cases with 
high diaphragms or scoliosis were omitted. 

The comparative points in the correlated 
position of the kidneys were the centers of 
the roentgenologically visualized renal pel- 
vis. In addition the position of the center of 


the renal pelvis of each kidney was corre- 
lated to landmarks in the lumbar spine; 
namely, the intervertebral space and the 
transverse process of the vertebrae. 

In the group of 1,300 consecutive uro- 
grams, only 18 cases (1.3 per cent) were 
found with a high right kidney (Fig. 1). 
These patients had no history of any ab- 
dominal surgical intervention or any clini- 
cal evidence of kidney, spleen or liver 
disease. Thus, a right kidney situated at a 
higher level than the left one is an unusual 
finding. There were 35 possibilities of rela- 
tionship between the two kidneys, of which 
6 groups form a majority of 79.5 per cent 
(Fig. 2). 
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Fic. 1. Normal material. The position of the left 
and right kidneys on 1,300 normal intravenous 
pyelograms in relation to the vertebrae is shown. 
In 18 cases (1.3 per cent) the right kidney was 
higher than the left. TL;— Transverse process of 
the third lumbar vertebra. Lo 4—the interverte- 
bral space between the second and third lumbar 
vertebrae. 


* Head of the Radiological Departments of the Municipal Hospitals, Tel-Aviv, Israel. 
t X-Ray Department, Hadassah University Hospital, Jerusalem, Israel. 
t Internal Medicine Department A, Hadassah University Hospital, Jerusalem, Israel. 
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Fic. 2. Normal material. Six major groups of the 
1,300 normal urograms illustrating the relation 
of both kidneys to each other and to the spine 
(79.5 per cent of 1,300 cases). 


Three out of the 6 groups showed both 
kidneys to be at the same level; they com- 
prise 53.3 per cent of the cases in the 6 









RIGHT KIDNEY 


The Diagnosis of Liver Cirrhosis 


POSITION 
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l'1G. 4. Pathologic material. The position of the left 
and right kidneys in 56 cases of liver cirrhosis is 
shown (40 cases R/L, 5 cases R=L, 11 cases 


L/R). 


2 


major groups. Figure 3 shows the levels of 
both kidneys in the major groups. 

Groups which include only several cases 
or atypical levels are not considered in 
detail. 


PATHOLOGIC MATERIAL AND RESULTS 


Fifty-six patients with cirrhosis of the 
liver of varying etiology who had had excre- 
tory pyelography were reviewed. Of these, 
in 40 the right kidney was higher than the 
left (R/L), in 5 cases both kidneys were at 
the same level (R=L), and in 11 the left 
kidney was higher than the right (L/R) 
(Fig. 4 and 5). 





LEFT KIDNEY 
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Fic. 3. Normal material. The levels of the right and left kidney in the six major groups are shown. 
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Fic. 5. Normal and pathologic material. A com- 


parison of the 1,300 normal pyelograms with the 
56 pyelograms in cases of liver cirrhosis is shown. 


The relationship of the long axis of the 
kidney to the midline of the spine and the 
psoas shadow was checked. Normallv the 
long axis of the kidney runs obliquely away 
from the midline at about 20 degrees and is 
generally parallel to the psoas shadow. In 
cases of elevated right kidnev, the renal 
mass becomes more vertical, more parallel 
and somewhat closer to the vertebral 
column. When the ureter is straightened 
out, the long axis of the renal mass and the 
ureter form one vertical line. 

In 5 cases the raised right kidney was 
confirmed at autopsy (Fig. 6), in 4 at lapa- 
rotomy, and the rest were diagnosed clini- 
callv. Among the latter there were 2 cases 
of Wilson's disease (Fig. 7). In 3 cases, the 
change in the position of the right kidnev 
(upward displacement) could be followed 
by successive studies and corresponded 
with the diminution of the size of the liver. 
In one case we were able to follow a normal 
position of the kidneys (R=L) to a raised 
right kidney (R/L) after 6 years and in 2 
cases after 3 years. One patient (Fig. 8, Z 
and B) was a male, aged 52, who died from 
a myocardial infarction on an arterioscle- 
rotic basis. At autopsv, it was found that the 
dome of the right diaphragm reached the 
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level of the fourth rib. The right kidney was 
elevated markedly, its lower pole being in 
line with the lower margin of the right 
hepatic lobe, 2 cm. above the right costal 
arch. The upper pole of the right kidnev 
was 2 cm. below the right diaphragm and it 
measured 9 cm. in length, § cm. in width, 
and 3 cm. in thickness. À small cvst was 
noted at the lower pole. The kidnev was in 
à state of traction toward the diaphragm, 
forming an angle of approximately 60 
degrees with the abdominal aorta. An 
opaque, thin layer of connective tissue 
bound the renal capsule to the capsule of 
the cirrhotic liver as it enveloped the liver 
(Fig. 9). The left kidney appeared normal. 
The upper pole was 8 cm. below the left 
diaphragm. 

The liver weighed 1,180 gm. It was 
granular and showed nodular and granular 





lic. 6. Female, aged 55, with liver cirrhosis, Laennec 
type (R/L). The midpelvis of the right kidney is 
at Lis, the midpelvis of the left kidney at TL». 
Note the straightened right ureter. 
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masses on the cut surface, the consistency 
being extremely firm. Microscopically, the 
liver showed typical histologic changes of 
cirrhosis. The hepatic capsule was adherent 
to the right kidney by areolar tissue which 
contained collaginous fibers. This connec- 
tive tissue partly adjoined the peritoneum 
and partly the renal and hepatic capsules. 
It showed some mild inflammatory 
changes. 

In 23 cases the right ureter was definitely 
straightened. In 7 cases the right ureter was 
not visualized on the urograms. 


DISCUSSION 


Upward displacement or raised kidney 
refers to a normal kidney which has been 
elevated from its normal position. It de- 
notes an acquired condition. High renal 
ectopy refers to an abnormal renal position 
of congenital origin. Such changes have not 
been discussed to anv extent in the litera- 
ture. 

Moody and Van Nuvs? in their study of 
the position of the kidneys in healthy 
individuals do not mention any cases of a 





Fic. 7. Female, aged 43, with Wilson's disease (R/L). 
The midpelvis of the right kidney is at TL;, of the 
left kidney at TL». Note the vertical position of 
the raised right kidney. 


The Diagnosis of Liver Cirrhosis 
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lic. 8. Male, aged 52, with liver cirrhosis, Laennec 
type. (4) January, 1958: both kidneys are shown 
at the TL», level. (B) December, 1961: the right 
kidney is displaced upward at the L, 5 level; the 
position of the left kidney is the same. 


higher situated right kidney in their series. 

McClellan? reviewed 1,500 consecutive 
urograms and found that the left kidney 
was lower than the right in 106 patients. 
McClellan associated the low position of 
the left kidney with disease or anatomic 
abnormalities in 29 instances, leaving 77 
cases unexplained. Thus, the left kidnev 
was considered normallv lower than the 
right in 5.1 per cent of cases. 

Forde ef a/? in a survey of 100 consecu- 
tive urograms found § instances in which 
the left kidney was lower than the right. 
The displacement was always of minor 
degree and in 3 patients could not be ex- 
plained except as a developmental variant. 
In the other 2 instances, the left kidney 
appeared low because of scoliosis. 
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Fic. 9. Gross specimen of kidney and liver showing 
the connective tissue capsule which pulis the 
kidney up toward the liver. This also shows the 
characteristic granular and nodular appearance 
of the cirrhotic liver. 


Muschat and Edeiken? in their studv of 
renal displacement by adjacent organs do 
not mention at all the possibility of a raised 
right kidney. 

Yates! discussed the distortion of the 
pyelogram by external lesions such as liver 
abscess. Of 3 cases that he recorded, in one 
he found the right kidney to be higher than 
the left. 

Fishback! in his work on renal dystopia 
due to intraabdominal masses reviewed 
the literature. He described cases of renal 
displacement caused by an enlarged spleen, 
retroperitoneal masses and an enlarged 
liver only. 

In the 9 cases reported here, which were 
confirmed either at autopsy or by surgery, 
adhesions were found between the capsule 
of the liver and the fatty capsule of the 
right kidney. With the development of such 
adhesions, 1t 1s conceivable that the kidney 
could be drawn upwards. However, in 
cases where the liver turned out to be pal- 
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pable and enlarged, there was also definite 
torward elevation of the kidney suggesting 
that a different mechanism must have been 
responsible. It may be that under such 
circumstances forward rotation of the liver 
occurs; this would result in an elevation of 
its inferoposterior surface with a drawing 
upwards of the hepatorenal ligament and 
thus the right kidney. 


CONCLUSIONS AND SUMMARY 


In 40 out of 56 cases of cirrhosis of the 
liver of varving etiology, the right kidney 
was found to be higher than the left and at 
a higher vertebral level. 

The right ureter was found to be straight- 
ened in 23 of the cases in which the right 
kidney was raised. 

In a control series of 1,300 normal uro- 
grams, the right kidney was found to be 
higher than the left in 1.3 per cent of the 
cases only. 

It is suggested that the finding of an 
elevated right kidney, especially with a 
straightened ureter, may be indicative of 
liver cirrhosis and may serve as a useful 
diagnostic sign to substantiate the clinical 
diagnosis. 

Our experience with a group of cases 
justifies certain generalizations: An ele- 
vated right kidney should be sought for by 
plain roentgenography and intravenous 
pyelography specifically ordered in cases of 
doubtful liver pathology, especially where 
cirrhosis of the liver is suspected. Intra- 
venous pyelcgraphy in the diagnosis of 
cirrhosis of the liver should be considered as 
corresponding to an examination of the 
esophagus for varices. 

A normal intravenous pyelogram in cases 
of liver cirrhosis may serve as a base line 
from which to judge the elevation of the 
right kidney. This seemingly minor finding 
may be an important clue to the correct 
diagnosis. It must be emphasized that the 
roentgen evidence is supplementary to the 
clinical picture. 


S. Schorr, M.D. 
Municipal Hosp:tals 
Tel-Aviv, Israel 
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ARTERIOVENOUS FISTULA OF THE RENAL VESSELS* 
A CASE REPORT 


By HOMER L. TWIGG, M.D., RAMESH PRADHAN, M.D., and JOSEPH K. PERLOFF, M.D. 


WASHINGTON, D. C. 


ECAUSE of the rarity of arteriovenous 

fistula of the renal vessels, the follow- 
ing case is reported to add to the sparse lit- 
erature of this entity. There are 26 cases 
reported in the literature (Table 1) and 11 
of these were diagnosed preoperatively by 
means of angiography.5:7.13:15.16,19,21» "The 
present case represents the twelfth one 
diagnosed bv this means and is also inter- 
esting from the point of view of the urologic 
picture which simulated a neoplasm. 


REPORT OF A CASE 


The patient was a go year old white house- 
wife admitted to Georgetown Hospital for the 
evaluation of a “back murmur." In 1953, she 
had an operation for a cyst in her left breast. At 
that time she was refused insurance because of a 
heart murmur. The electrocardiogram was nor- 
mal. In 1958, she developed left chest pain and 
since that time she had noted moderate short- 
ness of breath, dvspnea on exertion, and slight 
ankle edema. She also had epigastric distress, 
unrelated to food. In December, 1959, her 
family physician noted a murmur in her back 
for the first time. 

Physical examination revealed a blood pres- 
sure of 135/80. The cardiac and respiratory 
rates were normal. The lungs were clear to 
auscultation and percussion. There was a 
Grade Iv machinery type constant murmur 
heard over the left back with greatest intensity 
over the twelfth rib. The murmur was not 
obliterated by pressure. A thrill was also pal- 
pable over this area. Cardiac auscultation re- 
vealed a Grade 11 systolic murmur at the left 
sternal border and in the apical region. 

Her past history revealed that she had a 
tonsillectomy at the age of 10, appendectomy 
at the age of 16, and a laparotomy for a tubal 
pregnancy at the age of 23. She had superficial 
injuries to the extremities when hit by a car but 
never had chest or abdominal trauma. 

The routine laboratory studies showed a 
hematocrit of 37 per cent. The white blood cell 


count was 6,000 with a normal differential. 
Urinalysis revealed a specific gravity of 1.015, 
albumin was 1+, o-2 white blood cells per 
high power field, and 1-2 red blood cells per 
high power field. Serology was nonreactive 
VDRL. Blood urea nitrogen was 8 per cent. The 
electrocardiogram showed a digitalis effect with 
left ventricular hypertrophy. 

The arterial oxygen saturation was 97.6 per 
cent and 95.3 per cent which was evidence of 
decompensation, 


TABLE I 


CASES OF ARTERIOVENOUS FISTULA OF THE RENAL 
VESSELS REPORTED IN THE LITERATURE 





| Year 

















Author Origin 
I. Varela®® 1928 congenital 
2. Rieder? 1942 congenital 
3. Pearse and MacMillan" | 1947 congenital 
4. Adams! 1951 congenital 
5. Schulze-Bergman? 1954 congenital 
6. Slominski-Laws e£ al.” | 1956 congenital 
7. Bohne and Henderson? | 1957 congenital 
8. Edsman? 1957 congenital 
9. Hoffman and Fontura'? | 1958 congenital 
IO. Sauter and Sargent?! 1960 congenital 
11. Thomas et al.” 1962 congenital 
1. Vest 1954 traumatic 
2. Pelot e ak!" 1954 traumatic 
3. Baron and koenemann? | 1955 traumatic 
4. Kirby e a/.8 1955 traumatic 
c. Milloy e al." 1958 traumatic 








1934 |postnephrectom y 
1955 |postnephrectomy 
1956 postnephrectomy 
1956 postnephrectomy 


1. Hollingsworth"! 
2. Schwartz et al. 
3. Muller and Goodwin 
4. Dubost and Mathis! 
c 














. Poutasse!? 1957 |postnephrectomy 
6. Harbison e al.’ 1960 |postnephrectomy 
7. Gokarn and Swinney? 1962 |postnephrectomy 
1. Hamilton e£ al.’ 1953 carcinoma 
2. Myhre!’ 1956 carcinoma 
3. Jantet ef al.” 1962 carcinoma 





* From the Department of Radiology, Georgetown University Medical Center, Washington, D. C, 


I 148 


VoL. 88, No. 6 Arteriovenous Fistula of the Renal Vessels I149 


A plain roentgenogram of the abdomen 
showed a large left renal shadow. No calcifica- 
tions were noted. 

The excretory urogram (Fig. 1) revealed 
normal and prompt excretion bilaterally. The 
right kidney appeared normal. The left kidney 
showed an impression and displacement of the 
superior calyx and pelvis, suggestive of either a 
tumor or cyst. The diameter of this round, 
smooth-bordered lesion was 4.2 cm. Both 
ureters were normal. 

Renal arteriography was performed by in- 
serting a No. to NIH catheter into the right 
femoral artery (Fig. 2, 4 and B). The catheter 
was localized at the level of the renal arteries 
and co per cent hypaque was injected. The 


PERR 
<e 


l'16. 1. Urogram showing a smooth-bordered, round 
impression in the superior pole of the left kidney 
displacing the superior calyx and pelvis. 
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Fic. 2. (4) Retrograde femoral arteriogram with the tip of the catheter at the level of the first lumbar ver- 
tebra. The arterial phase shows a dilated left renal artery with tortuous dilated branches which seem to 
enter a large pool of contrast material in the superior pole. The kidney has an irregular shape. (5) Nephro- 
graphic phase showing a large pooling of medium in the superior pole which displaces and compresses 
the superior and middle calyces. 
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lic. 3. Repeat urogram 10 days after operation. The 
calyces are well outlined and the previously ob- 
served round impression is absent. The kidnev has 
returned to a normal shape. 


aortogram showed a large arteriovenous mal- 
formation involving the left renal vessels. There 
was noted to be a large pooling of contrast 
material in the region of the superior pole of the 
left kidney. This produced the cystic impression 
on the collecting system as found on the uro- 
gram. 

Under general anesthesia and hypothermia, 
exploration. of the left kidney disclosed an 
arteriovenous fistula in. the upper pole of the 
left kidney. By sharp and blunt dissection, the 
left kidney was completely explored. The main 
middle artery was found to bifurcate into two 
distinct. branches supplying the middle and 
inferior portions of the left kidnev, and a much 
larger one was found to be running into the 
hstula. The renal vein draining this was 3.5 cm. 
in diameter. That portion of the left renal 
artery supplying the fistula was doubly ligated. 
The venous component promptly decompressed. 
The saccular portion of the arteriovenous fistula 
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was opened at the point where it came to the 
surface in the upper lateral portion of the left 
kidney. When the entire sac was opened, it was 
found to have two or three small areas where 
blood leaked into the sac. These were ligated. 
The excess portion of the sac down to good 
renal parenchyma was then excised and the 
hilar portion which was endothelized was left in 
position without being closed or specifically 
drained. Gerota’s fascia was closed and a drain 
was left in place. The patient withstood the 
procedure well and had an uneventful recovery. 

Ten days after operation, the urogram (Fig.3) 
showed a normal excretion bilaterally. The 
previously visualized round impression on the 
left pelvis and superior calyces was no longer 
present. The superior calyx was slightly elon- 
gated and displaced medially. A postoperative 
chest roentgenogram showed a decrease in 
heart size. 


DISCUSSION 


Arteriovenous fistula of the renal vessels 
Is a rare malformation which may be con- 
genital or acquired in origin. Of the 26 cases 
in the literature (Table 1), 11 have been 
considered congenital. Several of these have 
been secondary to an aneurysm with ero- 
sion through an adjacent vessel. 

A definite traumatic history was re- 
corded in § cases. 

Seven cases developed following nephrec- 
tomy and the remaining 3 were secondary 
to carcinoma. There was no significant sex 
predilection, and the age range was from 3 
to 69 years. It is noted that 10 of the pa- 
tients were below the age of 30. 

Hypertension was present in about half 
of the cases and was frequently associated 
with congestive heart failure. There was 
usually a dramatic response following 
operation with the blood pressure returning 
to normal. A bruit or thrill was the chief 
clinical finding and hematuria was present 
in 6 cases. 

The pyelogram showed varying degrees 
of calyceal and pelvic distortion which were 
not pathognomonic. A definitive diagnosis 
can be made by aortography as was done 
in 12 cases including the one reported in 
this paper. 
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SUMMARY 


A case of arteriovenous fistula of the 
renal vessels is presented. 

The urographic picture simulated a renal 
tumor or cyst. A preoperative diagnosis 
was made by means of angiography. 

The literature on this condition is briefly 
reviewed. 


Homer L. Twigg, M.D. 

Georgetown University Medical Center 
3800 Reservoir Road, N.W. 
Washington 7, D. C. 


We gratefully acknowledge Dr. Stanley 


Silverberg for his permission to report this 
Interesting case. 
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OSTEOSCLEROSIS IN CHRONIC RENAL DISEASE* 


REPORT OF 4 CASES ASSOCIATED WITH SECONDARY 
HYPERPARATHYROIDISM 


By HAROLD B. ZIMMERMAN, M.D. 


ROCHESTER, NEW YORK 


OENTGEN recognition of bone changes 

associated with renal disease is usually 
concerned with the following: rachitic-like 
findings in children afflicted with congenital 
enzymatic defects and signs of hyperpara- 
thvroidism. The latter may be found in 
children and adolescents but are usually 
first observed in adults with longstand- 
ing pyelonephritis and glomerulonephritis, 
polycystic disease, and obstructive abnor- 
malities. The rachitic findings have been 
well described in the literature. Bone 
changes in hvperparathvroidism, either 
primary or secondary, have likewise been 
extensively discussed and, in fact, comprise 
a pathognomonic complex. A third abnor- 
mality, osteosclerosis, either localized or 
diffuse, may also be present, with or with- 
out the roentgen signs of hyperparathy- 
roidism. Indeed, this extensive proliferation 
of bone may at first appear so paradoxical 
as to evoke doubt about a diagnosis of 
hyperparathyroidism. 

Because osteosclerosis in association with 
secondary hyperparathyroidism has not 
been widely reported in the radiologic 
literature, 4 hitherto unreported cases are 
presented 1n this article. They are followed 
by a review of the literature, including 
comparison of pertinent facts about the 
current cases and those of others. Suggested 
mechanisms of development, roentgeno- 
graphic findings, and differential diagnosis 
are also discussed. 


REPORT OF CASES 


Case 1. M.J., S.M.H. Unit Number 25-97-06. 
Between 1947 and 1953, this Negro widow, aged 
53 at the time of her death in 1953, was treated 
frequently in the accident wards of local hos- 
pitals for minor injuries received while intoxi- 


cated. Several roentgen examinations of various 
skeletal structures were negative. During an 
admission. elsewhere for alcoholism in April, 
1952, a hemoglobin of 7 gm. per 100 cc. and a 
blood urea nitrogen of 62 mg. per 100 cc. were 
discovered. The patient left that institution be- 
fore additional studies could be obtained. 

In May, 1953, the patient came to the emer- 
gency department of Strong Memorial Hospital 
because of a scalp laceration. Preliminary ex- 
amination revealed a severe anemia, and the 
patient was admitted for evaluation. No satis- 
factory history could be elicited because of her 
persistently belligerent, surly attitude. Positive 
physical findings included right flank tender- 
ness, an inflamed cervix with mucopurulent 
discharge, an aortic systolic murmur, and 
conduction deafness in the right ear. Blood 
pressure was 160/9o. A test for sickle cell 
anemia was negative. A cervical culture re- 
vealed Neisseria gonorrheae. A urine culture 
could not be obtained because the patient re- 
fused to cooperate. 

Roentgenograms (Fig. 1, 4-C) demonstrated 
coarsening of trabeculae and increase in density 
of the ribs, thoracolumbar vertebrae, pelvis, 
and proximal femora. Sclerosis appeared most 
prominent about the superior and inferior 
borders of the vertebral bodies. Roentgeno- 
grams of the hands revealed resorption of 
subperiosteal bone along the lateral borders of 
the middle phalanges. A dental study was 
interpreted as showing the lamina dura to be 
absent in some areas and of extremely poor 
quality in others. 

The patient was treated with penicillin and 
given two units of blood. Her anemia was con- 
sidered most probably attributable to the renal 
disease. However, she adamantly refused fur- 
ther studies and signed out of the hospital. 

She returned in September, 1953, acutely ill, 
with recurrent right flank tenderness, fever, 
dehydration, and confusion. Laboratory data 
confirmed acidosis and azotemia. The patient 


* Frem the Department of Radiology, University of Rochester School of Medicine and Dentistry, Rochester, New York. 
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Osteosclerosis in Chronic Renal Disease 





Fig. 1. Case 1. (4 and B) The thoracolumbar vertebrae, ribs, and pelvis are osteosclerotic. B demonstrates 
densest bone about the vertebral end plates. (C) Subperiosteal resorption, characteristic of hyperparathy- 
roidism, 1s present along the radial margins of the middle phalanges. 


improved rapidly following administration of 
sodium lactate and antibiotics. A regimen of 
citric acid, calcium gluconate, and vitamin D 
was then begun. Soon, however, she again re- 
jected all medication and left the hospital 
against advice. 

In December, 1953, she was re-admitted 
semicomatose, following several 
vomiting, epistaxis, and progressive lethargy. 
Kussmaul respirations and uremic frost were 
evident. Despite intensive therapy to relieve 
severe acidosis and hypocalcemia, she remained 
stuporous and expired r1 days following admis- 
sion. 

At autopsy, contracted kidneys, “with liter- 
ally no normal parenchyma,” were found. A 
histologic diagnosis of acute and chronic pyelo- 
nephritis was subsequently made. Specimens of 
lumbar vertebrae and ilium revealed dense 
osteosclerosis. The microscopic appearance of 
the bone is shown in Figure 1D as compared to 
normal bone (£). All parathyroid glands were 
hyperplastic. 


weeks of 


Case rr. F.D., S.M.H. Unit Number 43-64-04. 
This white boy experienced his first known 
urinary infection at the age of 4. This cleared 
promptly with sulfonamide therapy. An inci- 
dental finding was a fistula which opened on the 
ventral surface of the penis behind the corona. 
This allegedly had resulted from circumcision. 
No instrumentation had ever been performed. 

In September, 1948, when the patient was 12 
years old, urologic attention was first sought 
because of weight loss and intractable pyuria. A 
hemoglobin of 10.5 gm. per 100 cc. was noted, 
and blood urea nitrogen measured 61 mg. per 
100 cc. Escherichia coli was isolated in a urine 
culture. Cystoscopy revealed contraction of the 
bladder neck and chronic cystitis. Retrograde 
pyelograms demonstrated advanced bilateral 
pyelocaliectasis and ureterectasis. No indigo 
carmine was recovered 1 hour following injec- 
tion. 

In April, 1949, a median bar contracture was 
resected transurethrally. During the following 
year, nitrogen retention did not decrease, and 
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liG. 1, Case 1. (D) A photomicrograph of a specimen of lumbar vertebra obtained at autopsy shows an ex- 
tremely thick network of widened trabeculae. Several osteoclasts in lacunae are seen. (E) Bone from a 
lumbar vertebra of a 55 year old woman without systemic disease is included for comparison (magnification, 
50 X). 


pyuria persisted, although lessened. 

By February, 1954, blood urea nitrogen and 
serum creatinine had risen significantly. A tight 
ring of tissue was again observed about the cir- 
cumference of the vesical neck. The volume of 
residual urine consistently measured 90-120 cc. 
A cystometrogram revealed a bladder with a 
capacity of 550 cc. and relatively good expulsile 
power. A suprapubic cystostomy was performed 
and utilized for 6 months. In July, 1944, a 
second resection of the vesical neck was per- 
formed. However, no improvement in renal 
function occurred following the establishment 
of constant drainage. Despite this, the patient 
remained well as the result of symptomatic 
therapy, including an infrequent transfusion, 
and was able to work full time as a bank clerk. 

Fatigue, anorexia, and frequent epistaxis first 
became troublesome in the early months of 
1957. In April, 1957, he noted enlargement of 
the terminal portions of his fingers and tender- 
ness over interphalangeal joints. Two months 
later, because of progressive uremia and acido- 
sis, the patient was admitted to Strong Memo- 
rial Hospital. Physical examination was nega- 


tive aside from pallor, swelling of the fingers,and 
penile fistula. Blood pressure was 120/70. Vari- 
roentgenograms made at this time are 
shown in Figure 2, 4-D. A retrograde pyelo- 
gram again revealed extensive dilatation of 
collecting structures and a very large bladder. A 
roentgenogram of the hands demonstrated 
advanced subperiosteal erosion of middle pha- 
langes and a remarkable nearly total destruction 
of the shafts of the distal phalanges. Larger 
blood vessels and several joints exhibited meta- 
static calcification. The calvarium presented a 
bizarre “woolly” appearance, resulting from 
diffusely intermixed areas of bony resorption 
and proliferation. On a lateral roentgenogram 
of the thoracolumbar vertebrae, striking sclero- 
sis was noted about the end plates of the bodies. 
These zones contrasted with the intervening 
porous bone. The osteosclerosis could not be 
appreciated in anteroposterior roentgenograms, 
in which vertebral densities appeared generally 
unchanged from studies dating back to 1948. 

The patient was treated with a low-protein, 
alkalinizing diet, increased fluids, and several 
transfusions. He was discharged as improved. 


OUS 
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:G. 2. Case 11. (4) Intermixed areas of sclerosis and resorption produce a bizarre “woolly” appearance of 
the calvarium. (B) In addition to advanced subperiosteal erosion of the proximal and middle phalanges, 
there is unusual destruction of the shafts of the distal phalanges. Vascular calcification is present. (C) 
A retrograde pyelogram demonstrates pyelocaliectasis and ureterectasis. Osteosclerosis of the veretebrae 
cannot be well appreciated on the anteroposterior roentgenogram. (D) A striking “rugger-jersey” effect 
is shown in the lateral projection. 
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However, he was re-admitted in September, 
1957, with severe acidosis, anemia, and az- 
otemia. In October, congestive heart failure 
became evident, and in November, a pericardial 
rub was heard. He died at the age of 21, in 
December, 1957. An autopsy was not permitted. 


Case mt. M.M., S.M.H. Unit Number 
28-88-15. This white housewife’s initial infection 
of the urinary tract occurred in 1944, at the age 
of 23. The symptoms readily subsided following 
sulfonamide therapy. According to her history, 
similar episodes, however, had recurred “about 
once a year." Her first pregnancy, in 1947, was 
without incident. Nevertheless, a second preg- 
nancy, in I954, was complicated by vomiting, 
acute flank pain, and increasing proteinuria. 
Early induction of labor was necessary. Anemia 
was discovered at this time. 

Following this pregnancy, her health never 
returned to normal. Although the anemia par- 
tially responded to hematinics, the patient ex- 
perienced gradually increasing malaise, weak- 
ness, and anorexia. Frequency and nocturia were 
also reported. 

In December, 1959, the patient was first seen 
by the Hematology Service at Strong Memo- 
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rial Hospital. Physical examination was nega- 
tive except for pallor. Blood pressure was 
115/80. Hematocrit was 21 per cent, and blood 
urea nitrogen was 87 mg. per 100 cc. Studies of 
peripheral blood and bone marrow revealed 
nonspecific hyperplasia, and the anemia was 
considered secondary to chronic renal insuffi- 
ciency. E. coli was cultured from urine, and 
tetracycline was administered. No significant 
improvement ensued. Although the hematocrit 
rose temporarily, nitrogen retention likewise 
increased. Because of the latter finding as well 
as Increasing fatigue and epigastric distress, the 
patient was hospitalized 1n May, 1961. Second- 
ary hyperparathyroidism was suspected, and 
roentgenograms (Fig. 3, Æ-F) confirmed sub- 
periosteal erosion along the lateral borders of 
the phalanges of the hands, plus spotty areas of 
diminished density in the skull. The lamina dura 
was largely absent, and there was resorption of 
adjacent alveolar bone. No calculi or soft tissue 
calcification was noted. Although bones had 
appeared normal on a 1957 pyelogram, current 
roentgenograms revealed striking sclerosis of 
the ribs, thoracic and lumbar vertebrae, and 
pelvis. A gastrointestinal study was negative. 
The symptoms improved following antacid 
therapy and transfusions. 





Fic. 5. Case iir. (4) The calvarium exhibits the typical diffuse, spotty, granular demineralization, associated 
with hyperparathyroidism. Dental roentgenogram (inset) reveals resorption of the periodontal membrane, 
with resulting loss of the lamina dura. (B) Extensive subperiosteal erosion involves the middle and distal 
phalanges. 
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Case 11. (C and D) Although the roentgenogram made in December, 1957 (C) suggests normal 


skeletal structures, a study in May, 1961 demonstrates considerable sclerosis of the lumbar vertebrae. 
(E and F) The thoracic vertebrae are similarly involved. Thickest bone is noted in the periarticular zones 
of the bodies. Increased density of the ribs was evident on the original roentgenograms. 


Fatigue recurred soon after discharge. The 
patient reported lethargy alternating with 
periods of nervousness and irritability. Vague 
back pain and occasional shortness of breath 
were also described. Transfusions of two units of 


blood were required at 2 month intervals to 
maintain the hematocrit in the range of 25 to 30 
per cent. Other measures included orally ad- 
ministered sodium bicarbonate and Shohl's 
solution, and a low-protein diet. 


1158 Harold B. 





Zimmerman 





DECEMBER, 1962 


Pm 


Fic. 3. Case uir. (G) "Rugger-Jersey spine." A roentgenogram of thin coronal and sagittal slabs of vertebrae 
obtained at autopsy demonstrates the concentration of dense bone about the end plates. Schmorl's nodes 
are present. (/7) A photographic enlargement of a lumbar body from G emphasizes the increase in width 
and number of trabeculae which is responsible for the heightened bone density. (7) A photomicrograph 
from a dense area of the body shown in H reveals a thickened trabecular network, with associated foci of 
fibrous replacement of marrow. Multinucleated osteoclasts are seen, and trabeculae exhibit “scalloped” 


margins due to resorption (magnification, 110 X). Similar examination of the central radiolucent zone in 
H did not show osteoporosis, but rather a fewer number of yet slightly widened trabeculae with abun- 


dant intervening normal marrow spaces. 


[n November, 1961, the patient was re- 
admitted because of dvspnea, left pleuritic pain, 
and vomiting. À roentgenogram of the chest 
revealed pulmonary congestion and bilateral 
pleural effusions. Several rib fractures that had 
apparently occurred spontaneously also were 
noted. Congestive failure responded to bed rest, 
salt restriction, and digitalization, and she was 
discharged 21 days after admission. Blood urea 
nitrogen, nevertheless, rose progressively to 205 
mg. per 100 cc. during this period. 

[n the following months, the patient's 
cardiorenal Status steadily deteriorated. 
Dyspnea, ankle edema, and epistaxis became 
increasingly troublesome. The patient also 
reported dull nonradiating backache and hip 


discomfort. She was admitted for terminal care 
in May, 1962. Her condition was characterized 
by intermittent coma, frequent seizures, and 
extensive cutaneous and gastrointestinal bleed- 
ing. She died in June, 1962, at the age of 39 
years. 

An autopsy revealed pale scarred kidneys. 
Histologic examination confirmed chronic pyelo- 
nephritis. Specimens of thoracic and lumbar 
vertebrae (Fig. 3, G and H), rib, and clavicle 
demonstrated gross thickening, with increase in 
number and size of trabeculae evident micro- 
scopically. Figure 3/ is a photomicrograph of a 
portion of a lumbar body. The calvarium, al- 
though thickened, was predominantly 
porotic and was unusually soft. It could be cut 


also 
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with scissors. Four uniformly hyperplastic 
parathyroid glands together weighed more than 
2 gm. (average total weight, 120 mg.). These 
were composed largely of normal-sized chief 
cells. 


Case iv. N.N, S.M.H. Unit Number 
52-42-36. The patient, a 50 year old Negro 
woman, presented with a 30 year history of 
recurrent kidney infections. These began 2 
vears following delivery of her second child, 
when urinary "gravel" was found. Hematuria 
was first experienced in 1944. In 1948, a trau- 
matic rupture of the right kidney required 
drainage. Also, in 1948, a left renal calculus was 
removed. The following year, a right perinephric 
abscess was drained. 

A roentgenogram made in 1949 revealed a 
large right-sided branched calculus, as well as 
several smaller stones. A retrograde pyelogram 
demonstrated moderate dilatation of the right 
upper collecting elements, with more marked 
hydronephrosis on the left. The skeletal struc- 
tures visualized appeared normal. Excretion of 
phenolsulfonphthalein from the right kidney 
approximated $ per cent in I$ minutes, and 
there was only a trace from the left. 

Between 1951 and 1961, the patient was 
admitted to other hospitals 16 times for acute 
pyelonephritis. Seven of these admissions oc- 
curred since July, 1959. Cultures of urine 
constantly yielded Æ. coli. Sulfonamides and 
chloramphenicol generally succeeded in con- 
trolling the acute episodes. Nitrogen retention 
rose steadily. Bone marrow studies, undertaken 
because of anemia, revealed hyperplasia con- 
sistent with chronic infection. Blood pressure 
remained normotensive. 

In October, 1961, blood urea nitrogen was 
III mg. per 100 cc. A radiorenogram revealed 
no left kidney function, with little concentra- 
tion and delayed excretion on the right. Roent- 
genograms (Fig. 4, A-F) demonstrated three 
large branched calculi on the right. Osteosclero- 
sis of thoracic and lumbar vertebrae, first ob- 
served in 1958, had increased considerably. 
Roentgenograms of the hands revealed slight, 
but definite, subperiosteal resorption about the 
middle phalanges of several fingers. The lamina 
dura was virtually nonexistent. 

Because of the increasing frequency of 
exacerbations and the rising nitrogen retention, 
relief of urinary obstruction was considered 
essential. The patient was referred to Strong 
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Fic. 4. Case iv. (4) A dental roentgenogram reveals 
absence of the lamina dura. (B) Lacy resorption 
of subperiosteal bone along the lateral borders of 
the middle phalanges is not as clearly shown as in 
Cases 1, 11 and 111, but is, nevertheless, sufficient 
for the diagnosis of hyperparathyroidism. 


Memorial Hospital, and in November, 1961, a 
right pyelotomy was performed. A greatly 
dilated renal pelvis, containing foul-smelling 
urine, was surrounded by extremely thin 
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Fic. 4. Case 1v. Normal bone density evident on a roentgenogram of November, 1955 (C) contrasts with 
osteosclerosis of the lumbar vertebrae, pelvis, and hips shown on an examination of November, 1961 (D). 
One renal calculus could not be removed at operation. (E and F) Ribs and thoracic vertebrae are also 
thickened. 
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parenchyma. Two large calculi were removed. 
One smaller stone shown on roentgenograms 
could not be located at operation. A biopsy of 
the kidney was interpreted as showing chronic 
pyelonephritis. 

The convalescence was uneventful, and a 
significant decrease in nitrogen retention was 
observed. Well-being was, nevertheless, short- 
lived, and two re-admissions have since been 
required because of the recurrence of acute 
infection, accompanied by acidosis. The blood 
urea nitrogen has returned to the previous high 
values. 


The biochemical findings for these 4 cases 
are summarized in Table 1. 
REVIEW OF THE LITERATURE 


Prior to 1953, reports of osteosclerosis 
associated with renal disease were sparse. 
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Ginzler and Jafte,!° in 1941, noted grossly 
detectable bone proliferation in 3 patients 
with chronic renal insufficiency. Micro- 
scopic evidence of increased osteoblastic 
activity was also observed in several other 
uremic patients. These authors also men- 
tioned similar findings by Rutishauser and 
co-workers'®!? in 1935 and 1936. In what is 
believed to be the only description to date 
in the American radiologic literature, 
Davis,? in 1953, reported osteosclerosis of 
the lumbar vertebrae, pelvis, and upper 
femora in an elderlv patient with chronic 
pyelonephritis. Claireaux* in the same year 
described an 8 vear old girl who, in the 
terminal stage of chronic glomerulonephri- 
tis, exhibited fusiform thickening of meta- 
carpals and ribs. Cohen and Diamond,’ also 
in 1953, related the unusual case of a 21 


TABLE Í 


SUMMARIZED BIOCHEMICAL DATA 























Alk. Creat- 





























l BUN Het Hb Ca P Bs CO, K e A/G 
Sete mg.% % gm% mg.% mg.% se mEq./L. mEq./L. !h!^* m.% 
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Case r1 
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June, 1957 7 23 8.6 9.5 8.0 S50 12.0 5.1 I3. SEIT 6 
Sept., 1957 IIO m 2.5 10.6 8 28.0 14.1 5.6 14.0 — 
Case 111 
Oct., 1954 go = 8.5 aa e: a = e aR — 
Dec., 1959 87 — 21 m = 5.7 - x d 7.4 e 
April, 1960 127 30 — — -— - —- — — — 
May, 1901 154 21 -- 10.1 6.5 30.2 16.0 B if. 54,87 3,0 
Nov., 1961 206 25 zz 10.5 6.4 30.6 19.0 5.6 16.5 2.4) 047 
May, 1962 230 19 — 10.5 11.6 25:5 21:06 TT. 256.5 2.0/2.3 
Case Iv 
May, 1949 y= 8.7 9.7 3.8 = P a aa 3-3/3-9 
Nov., 1955 85 31 6.9 Oud 4.6 — 4.6 a -— 
Jan., 1959 91 — 3.0 2$. 6.8 23.0 4.3 6.3 -— 
Oct.-Nov., r16—- 21 8.8 E.g 12.9 23.0 5.8 $8 3:47 5.5 
1961 161 








Case 111. Nov., 1961—24 hour urinary calcium excretion, 70 mg./L. 


Case 1v. Dec., 1960—24 hour urinary calcium excretion, 40 mg., 
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vear old man with chronic pyelonephritis 
who developed proliferation of facial bones 
resembling leontiasis ossea. Other patho- 
logic findings included slipped humeral and 
femoral epiphyses, coarctation of the aorta, 


and a functioning granulosa cell tumor ot 


the testis. Subsequently, Crawford ef al.’ 
reported 3 cases of osteosclerosis associated 
with advanced renal insufficiency. 
these patients presented signs of hypo- 
gonadism. One of the latter demonstrated 
roentgenographic findings of hyperpara- 
thyroidism. Brookfield e£ 47? added 2 cases 
of renal osteosclerosis, of which one exhib- 


ited typical bone and soft tissue stigmata of 


hyperparathyroidism. The patient pre- 
sented by Karani!® likewise demonstrated 
subperioste: al resorption and cystic changes 
coexisting with bony proliferation involving 
the skull, facial bones, and thoracolumbar 
vertebrae. Wolf and Denko” described 7 
cases of osteosclerosis associated with 
chronic renal disease. One was character- 
ized bv striking hvperostosis of the frontal 
bone and base of the skull. There was no 
mention of hyperparathyroidism. Kaye 
et al. * in an excellent study of bone and 
biochemical changes in renal disease, de- 
scribed 12 more cases of osteosclerosis. Five 
demonstrated roentgen signs of secondarv 
hyperparathyroidism, and 4 of these were 


reported as having microscopic evidence of 


osteomalacia. Finally, Cronqvist,” in 1961 
reviewing "osteonephropathv," reported 7 
additional cases of generalized osteosclero- 
sis. In 5, hyperparathyroidism was present. 

In the foregoing cases of osteosclerosis, 
changes of hyperparathyroidism were be- 
lieved to have been secondary to renal 
disease. However, 5 
bone in primary hvperparathyroidism have 
been reported. Beveridge eż a/.,? in 1959, 
described a 63 vear old woman who had 
recurrent urinary calculi for 22 years and 
signs of progressive renal failure for 6 years. 
Roentgenograms revealed bony thickening 
of the skull, vertebral column, pelvis, 
femora, tibiae, and fibulae, as well as the 
resorptive changes of hyperparathyroidism. 
Hypercalcemia suggested primary hyper- 
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parathyroidism, and, although the patient 
declined surgery, autopsy confirmed a 
swelling of the neck to be a parathyroid 
adenoma. 

Ellis and Hochstim,? in 1960, described 
focal areas of sclerosi in the skulls of 5 
patients with primary hyperparathyroid- 
ism. Three cases were reported in some 
detail. None were afflicted with renal in- 
sufficiency, although 2 presented a history 

calculi. In one, scattered areas of new- 
bone formation were demonstrated in the 
lumbar vertebrae, pelvis, and femora, as 
well as the skull. Adenomas were found in 
all. 

Wills e al.” reported the case of a 63 year 
old woman with renal insufficiency. who 
demonstrated osteosclerosis of the skull, 
ribs, and thoracolumbar vertebrae, in addi- 
tion. to subperiosteal resorption of pha- 
langes and cyst formation. At surgerv, a 
calcified cervical mass was found to be an 
unusually large hemorrhagic parathyroid 
adenoma. Postoperatively, the bony resorp- 
tive changes regressed, although the osteo- 
sclerosis persisted. 

These § cases of primary hyperparathy- 
roidism appear to disprove an earlier opin- 
ion of Brookfield e al.’ that bony sclerosis 
invariably signified that hyper parathy- 
roidism when present was always secondary 
to renal disease. 

As shown in Table 11, chronic pyelo- 
nephritis has been reported to be the most 
common renal disease associated with 
osteosclerosis. Kaye ez a7. suggest that the 
relative infrequency of osteosclerosis in 
other diseases of the kidney may result 
from the need for a sufficiently long com- 
pensated illness. As would be expected, the 
laboratory values usually have revealed ni- 
trogen retention, hyperphosphatemia, hy- 
pocalcemia, and an elevated serum alkaline 
phosphatase. Also, a severe anemia has 
been present in most cases. Exceptions, 
however, have berorren; Thus, in Case g of 
Kaye td co-workers," osteosclerosis of the 
vertebral column and femora was present 5 
years before the patient succumbed to renal 
failure and at a time when the blood urea 
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Tase II 
SUMMARY OF REPORTED CASES 
nee fige Associated 
Author s Age Sex Disease ji Hyperpara- 
No. z Involved A fe 
thyroidism 
1. Davis? I 68 M Chronic pyelonephritis vertebrae, pelvis, o 
(1953) femora 
2. Claireaux! I 5 F Chronic glomerulo- skull (base), ribs, O 
(1953) nephritis hands 
3. Cohen and Diamonds I 17 M Chronic pyelonephritis skull, face, vertebrae, + 
(1953) secondary to congenital ribs, pelvis 
obstruction 
4. Crawford et a/.9 I 42 M . Chronic pyelonephritis skull (base), ribs, O 
(1954) pelvis, long bones, 
hands 
5. Crawford et a/.$ 2 17 F Chronic pyelonephritis vertebrae (R-]) O 
(1954) 
6. Crawford et al. 3 26 M Chronic pyelonephritis vertebrae (R-J) -+ 
(1954) secondary to neurogenic 
bladder 
7. Brookfield et al.’ I 26 M . Chronic pyelonephritis vertebrae (R-J) + 
(1955) 
8. Brookfield e al.’ 2 i M = Chronic pyelonephritis skull, vertebrae, Oo 
(1955) tibiae 
9. Karani" I 41 F Chronic pyelonephritis skull, vertebrae (R-J) + 
(1955) 
10. Wolf and Denko?! I 42 F Chronic glomerulo- skull, vertebrae, ribs, o 
(1958) nephritis sternum, pelvis, 
femora 
r1. Wolf and Denko! 2 58 M Chronic pyelonephritis vertebrae, sacrum O 
(1958) 
12. Wolf and Denko? 3 55 M . Chronic pyelonephritis vertebrae, sacrum, Oo 
(1968) ribs, right tibia and 
fibula 
13. Wolf and Denko?! 4 64 M . Chronic pyelonephritis vertebrae O 
(1958) 
14. Wolf and Denko?! 5 53 M — Chronic glomerulo- vertebrae, ribs, o 
(1958) nephritis pelvis 
15. Wolf and Denko?! 6 62 M . Chronic glomerulo- vertebrae, pelvis O 
(1958) nephritis 
16. Wolf and Denko?! 7 2I F — Chronic pyelonephritis vertebrae, ribs, O 
(1958) secondary to neurogenic pelvis 
bladder 
17. Beveridge et al.? I 63 F Primary hyperparathy- skull, vertebrae (R-J), — + 


(1959) 








(R-]) 2 "Rugger-jersey spine." (Dent) 





roidism 





femora, tibiae 


(Tape II continued on pages 1164-1165) 
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also, pulmonary tuber- 
culosis 


face resembled leontiasis 
ossea; also, slipped 
epiphyses, coarctation 
of aorta, and granulosa 
cell tumor of testis 


backache 


hypogonadism; dispro- 
portionate length of 
limbs 


hypogonadism; dispro- 
portionate length of 
limbs 


hypogonadism 


backache; minimal 
deafness 


backache 


minimal deafness; also, 
diabetes 


minimal deafness; (back 
pain attributed to her- 
niated disk) 


backache 


adenoma confirmed at 
autopsy; also, colloid 
goiter; past nephrec- 
tomy for calculi 
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18 


I9. 


21. 


23. 


25. 


26. 


27. 


28. 


29. 


31. 


32. 


33- 


Author 


. Ellis and Hochstim ** 


(1960) 


Ellis and Hochstim? 
(1960) 


. Ellis and Hochstim? 


(1960) 


Kaye e ai^ 
(1960) 


Kaye ef al 
(1960) 


Kaye ef si. 
(1960) 

Kaye e ai. 
(1960) 


Kaye et ai^ 


(1960) 


Kaye et aj. 
(1960) 


Kaye e£ aj. 
(1960) 

Kaye ef af 
(1960) 


Kaye ef al.“ 
(1960) 


. Kaye «e al 


(1960) 


Kaye ef al 4 
(1960) 


Kaye et alh 
(1960) 


Wills ef alt 
(1961) 


I 


io 


IX 


Ya 


32 


22 


16 


47 


I5 


63 


35 


$9 


18 


53 


63 
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Tase II (Continued) 


Disease 


Primary hyperparathy- 
roidism 


Primary hyperparathy- 
roidism 


Primary hyperparathy- 
roidism 


Chronic pyelonephritis 


Chronic pyelonephritis 


Chronic pyelonephritis 


Chronic pyelonephritis 
secondary to ureteral 
stricture 


Chronic pyelonephritis 


Chronic pyelonephritis 


Chronic pyelonephritis 
with nephrosclerosis 


Chronic pyelonephritis 


Chronic pyelonephritis 


Chronic pyelonephritis 


Chronic pyelonephritis 


Chronic pyelonephritis 


Primary hyperparathy- 
roidism 


not report sufficient details to permit tabulation. 


Associated 
Bones Hyperpara- 
eros thyroidism 
skull Jj- 
skull + 
skull, vertebrae, T 
pelvis, femora 
skull, mandible, T 
vertebrae (R-]), ribs, 
clavicles, femora, 
hands 
skull, face, vertebrae, d 
ribs, clavicles, pelvis, 
femora, tibiae, hands 
vertebrae, pelvis d- 
vertebrae, pelvis, fem- -+ 
ora, tibiae, radii, 
ulnae, hands 
vertebrae (R-J), + 
clavicles, pelvis, 
knees, elbows, hands, 
feet 
vertebrae, pelvis, o 
femora 
vertebrae (R-]), o 
ribs, femora, tibiae, 
fibulae 
vertebrae, ribs, o 
clavicles, femora 
skull, vertebrae, o 
sternum, pelvis, 
femora, feet 
vertebrae o 
skull, vertebrae, o 
ribs, femora 
skull, vertebrae, o 
ribs, sternum, pelvis, 
hands, feet 
vertebrae (R-]) 4- 
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Remarks 


adenoma confirmed sur- 
gically; also, papillary 
carcinoma of thyroid; 
renal calculi 

sclerosis originally 
limited to margins of re- 
sorptive lesions; ade- 
noma confirmed surgi- 
cally; history of renal 
calculi 


adenoma confirmed sur- 
gically; also, nontoxic 
nodular goiter 


moron; chronic lead in- 
toxication in childhood 


hy nadism; genu 
a with tenderness 
about knees 


also, gouty arthritis 
also, osteomalacia 
also, osteomalacia 


also, osteomalacia 


also, osteomalacia 


also, diabetes 


also, gouty arthritis 


adenoma confirmed 
surgically 


* Ellis and Hochstim® mention 2 additional patients with primary hyperparathyroidism and sclerotic foci in the calvarium, but do 
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Case issus Associated 
Author Nc Age Sex Disease ivola Hyperpara- Remarks 
i " thyroidism 
34. Cronqvist” I 17 M Polycystic disease entire skeleton + bone pain 
(1961) 
35. Cronqvist? & 36 F Chronic pyelonephritis vertebrae + joint pain 
(1961) with horseshoe kidney 
36. Cronqvist? 3 54 F Chronic pyelonephritis vertebrae (R-J), o joint pain 
(1961) other parts 
37. Cronqvist? 4 25 M . Nephrosclerosis vertebrae, sternum, + 
(1961) pelvis, femora, tibiae 
3t. Cronqvist? 5 37 F Chronic pyelonephritis vertebrae, pelvis + back and leg pain 
(1961) 
39. Cronqvist? 6 29 M Chronic pyelonephritis generalized T 
(1961) 
40. Cronqvist? 7 48 M Chronic glomerulo- vertebrae Oo backache and general- 
(1961) nephritis ized Joint pain 
41. Zimmerman I $3 F Chronic pyelonephritis vertebrae (R-]), ribs, + 
(1962) pelvis, femora 
42. Zimmerman 2 2I M Chronic pyelonephritis skull, vertebrae (R-J) + 
(1962) secondary to congenital 
obstruction 
43. Zimmerman 3 39 F — Chronic pyelonephritis vertebrae (R-J), + back and hip pain 
(1962) ribs, pelvis 
44. Zimmerman 4 50 F Chronic pyelonephritis vertebrae (R-J) + renal calculi 
(1962) 





nitrogen measured a modest 25 mg. per 100 
cc. Also, significant osteosclerosis was 
observed in Wolf and Denko's? Case 3 and 
in Case 3 of Ellis and Hochstim,? although 
the blood urea nitrogen of each was re- 
corded as 31 mg. per 100 cc. and 9 mg. per 
100 cc., respectively. In addition, Cases 3 to 
6 in Wolf and Denko's series were not 
anemic. 

In 23 of the 44 tabulated cases of osteo- 
sclerosis, bone changes of hyperparathy- 
roidism have been present. As noted, 5 of 
these are believed to have represented 
primary hyperparathyroidism, with con- 
firmation of an adenoma in each. Other 
cases, at autopsy, usuallv have exhibited 
hyperplasia of parathyroid glands. 

Histologic examination of sclerotic bone 
in these cases has revealed trabeculae of 
cancellous bone to be increased in width 


and number, and arranged in a greatly 
thickened continuous network (Fig. 1D and 
31). Associated foci of osteoclastic activity 
have been commonly seen, with coexisting 
areas of fibrous replacement of trabeculae. 
As mentioned earlier, 4 of the cases of Kaye 
et al. likewise presented the microscopic 
finding of widened osteoid seams indicative 
of osteomalacia. 

The reported incidence of skeletal dis- 
comfort has varied. Although only one of 12 
patients in Kaye and co-workers’ group 
experienced local tenderness, 3 of 7 pa- 
tients in Wolf and Denko’s series and 5 of 
Cronqvist’s 7 patients were described as 
having bone and joint symptoms. Cron- 
qvist’ added that these complaints “were the 
indication for roentgen examination in 4 
cases. In 3 the pain was dull, while in 
one it was stabing." In Case ur currently 
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presented, the patient experienced a dull 
aching sensation in the low back and hips 
during her final 6 months of life. 

It might also be noted that 3 of Wolf and 
Denko’s patients were observed to have 
minimal deafness and that in Case 1 pres- 
ently reported there was a conduction 
deficit in the right ear. The autopsy of the 
latter patient did not include a study of the 
auditory apparatus. 


SUGGESTED MECHANISMS OF DEVELOPMENT 


Although the association of secondary 
hvperparathvroidism and chronic. renal 
disease has been well established, the mech- 
anism of the bonv resorption has not been 
fully explained. Why proliferation of bone 
should also occur occasionally is even less 
understood. 

With respect to the resorptive process 1n 
secondary hyperparathyroidism, most ex- 
planations are primarily concerned with the 
base-conserving ability of the diseased 
kidney. 279 It is usually considered that 
ammonium production, hydrogen ion secre- 
tion, and bicarbonate resorption are im- 
paired, and that fixed bases, including 
sodium and calcium salts, are utilized to 
promote the excretion of acid metabolites. 
Ensuing hyperphosphatemia, or perhaps 
the accompanying hypocalcemia, is then 
believed to stimulate the parathyroid 
glands to restore balance by release of oste- 
oclastic hormone. Several investigators 
have considered the osseous changes to be a 
direct result of acidosis, with parathyroid 
hyperplasia as a secondary phenome- 
non.!^!? A recent writer!’ has speculated on 
the role of acquired vitamin D resistance in 
the pathogenesis of the skeletal findings. 

In hyperparathyroidism, it is also be- 
lieved that some new bone formation may 
accompany the resorption of bone. It is not 
established, however, whether the produc- 
tion of bone results from an unidentified 
component of the parathyroid hormone, or 
represents a compensatory reaction to 
heightened stress that may be associated 
with resorption. Selve,!? in 1932, and Jaffe," 
in 1933, reported osteosclerosis in rats 
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following prolonged injection of parathy- 
roid extract. It has since been postulated 
that osteoclastic processes mav partially 
subside leaving osteoblastic functioning 
predominant.?? The reasons are unknown, 
but may be related to remission of renal 
disease, with lessened acidosis or increased 
vitamin D sensitivity. More detailed under- 
standing is lacking. One can speculate that 
the increasing number of reported cases of 
osteosclerosis may in part reflect the 1m- 
proved supportive therapy that has become 
available in the past 2 decades. 

Regarding other theories, Crawford ef a/.° 
have noted that the involved bones are 
generally those most active in hematopot- 
esis, and have suggested that chronic 
anemia may be a leading factor in the pro- 
duction of osteosclerosis. They have like- 
wise advanced the possibility that hypo- 
gonadism might in some manner be impli- 
cated. This condition has indeed been 
present in their Case 2 and Case 3, in 
Brookfield and co-workers” Case 1, and in 
Case 4 of Kaye e al. Also, the patient of 
Cohen and Diamond? was afflicted with an 
estrogen-producing testicular tumor. A 
relationship between osteosclerosis and pl- 
tuitary-adrenal-gonadal dysfunction might 
thus exist. Finally, Ellis and Hochstim? 
have suggested that the bone proliferation 
in cases of primary hyperparathyroidism 
might result from healing accompanying 
such local changes as infarction or hemor- 
rhage in the adenoma. As mentioned, the 
tumor resected in the case of Wills and his 
co-workers?" was described as hemorrhagic. 


ROENTGEN FINDINGS 


Skeletal changes in hyperparathyroidism 
are well known.^ Widespread cyst-like 
areas of resorption— classic osteitis fibrosa 
cystica—are rarely seen in secondary hy- 
perparathyroidism, probably because of 
limited patient survival. Earlier bone 
changes, however, are identical in primary 
and secondary hyperparathyroidism. These 
include an unusual lacy erosion of subperi- 
osteal bone, most pronounced about the 
radial margins of the middle phalanges; its 
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dental counterpart—resorption of perio- 
dontal membrane —causing loss of lamina 
dura; destruction of the outer ends of the 
clavicles; a distinctive granular “ground 
glass" appearance of the calvarium; and, 
finally, generalized osteoporosis. The con- 
fusion which may arise when osteosclerosis 
is observed instead of the expected osteo- 
porosis has been mentioned earlier. 

The initial finding 1n cases of osteosclero- 
sis Is an accentuation of the trabecular 
pattern. Coalescence of trabeculae and 
increase in bone density follow. In the later 
stages, architectural detail may be greatly 
obscured (Fig. 3, D and £). 

The most common site of osteosclerosis 
has been the vertebral column, particularly 
the lower thoracic and upper lumbar re- 
gions. Cronqvist mentions involvement lim- 
ited to a single vertebra. Usually vertebral 
bodies have been described as homogene- 
ously sclerotic. Many authors, however, 
have noted that the thickening is most 
conspicuous in zones adjacent to the supe- 
rior and inferior end plates, the intervening 
bone being apparently porous. The result- 
ing horizontal striped appearance has 
inspired Dent's? graphic description, 
“rugger-jersey spine." The second and 
third currently reported cases (Fig. 2 D; 
and 3, Gand 7/7) well illustrate this finding. 
It is also demonstrated in Cases 1 and rv, 
but to a lesser degree. Actually, despite the 
roentgen appearance, microscopic examina- 
tion of bone from the central lucent zone of 
a lumbar vertebra in Case 11 did not reveal 
osteoporosis, but rather a fewer number of 
vet slightly widened trabeculae, surround- 
ing essentially normal marrow spaces. The 
reason for the distribution of sclerosis is not 
clearly understood, but mav be related to 
greater vascularity of the periarticular 
regions. Hinkel and Beiler" have observed 
a similar "sandwich vertebra" in cases of 
adult osteopetrosis. In other reported cases, 
including the present Case rv, sclerosis 
alternated diffusely with rarefaction, pro- 
ducing a peculiar granular appearance (Fig. 
4, D, E and F). 


The next most frequently mentioned 
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TABLE III 
REPORTED SITES OF OSTEOSCLEROSIS 
44 CASES 
Site No. of Cases 
vertebrae ty) 
pelvis 18 
ribs 16 
skull 16 
femora 12 
tibiae 7 
hands 7 
sternum 4 
clavicles 4 
face 3 
feet 3 
others: 
"long bones" 7 
"generalized" 3 








sites have been the pelvis, ribs, and skull 
(Table 111). It should be realized, of course, 
that the extent of these roentgenographic 
examinations has varied greatly. Tubular 
bones have been less involved than flat 
bones. When the former are affected, the 
osteosclerosis 1s present more often in the 
proximal portions. Uncommon sites have 
been the face, sternum, and clavicles. 


DIFFERENTIAL DIAGNOSIS 


In the presence of advanced renal insufh- 
ciency, differential diagnosis should offer no 
problem. It is nevertheless conceivable that 
renal osteosclerosis might be discovered 
incidentally, and that other causes of 
"white bones" may need to be excluded. 
Thus, in older men, acid phosphatase 
determinations are certainlv indicated in 
evaluating possible metastatic carcinoma of 
the prostate. Differentiation from other 
types of osteoblastic secondarv carcinoma, 
as well as the sclerotic varietv of mveloma, 
could prove more troublesome, especially if 
renal osteosclerosis is associated with al- 
ternating rarefaction. Osteitis deformans 
(Paget’s disease), with actual cortical and 
trabecular widening, should not present 
difficulty. Patients with myelofibrosis al- 
most invariably exhibit spenomegaly. To 
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investigate the possibility of fluorosis, 
study of fluoride intake will be helpful. An 
unusual adult type of osteopetrosis may 
appear similar to renal osteosclerosis; how- 
ever, this entity 1s typically discovered in 
childhood, and strong familial tendencies 
plus associated congenital anomalies are 
usually present. Hypoparathyroidism re- 
sults in some decreased resorption and 
increased deposition of bone; nevertheless, 
if this is detectable at all roentgenographi- 
cally, it is almost always slight, and basal 
ganglia calcification is a far more common 
roentgenographic manifestation. 


SUMMARY 


Four cases of osteosclerosis associated 
with advanced renal insufficiency have been 
presented. Bone changes of hyperparathy- 
roidism, believed to be secondary, accom- 
panied each. The literature concerning this 
apparently paradoxical combination of 
findings has been reviewed. 

No satisfactory explanation for renal 
osteosclerosis is available. Osteoblastic 
activity may be caused by an as yet poorly 
understood independent component of 
parathyroid hormone, or may possibly 
represent a compensatory reaction to the 
stress of osteoclastic resorption. It has been 
suggested that bone proliferation may 
predominate following some decrease in 
osteoclastic function of parathyroid hor- 
mone, possibly because of remission of renal 
disease. 

The site most commonly involved is the 
thoracolumbar portion of the vertebral 
column. A peculiar distribution of sclerosis 
about the end plates of the vertebral bodies 
is characteristic (rugger-Jersey spine). 

Awareness of this entity, clinical history, 
and serum chemistries should leave little 
doubt as to the correct differentiation from 
other causes of osteosclerosis. 


Department of Radiology 
Cincinnati General Hospital 
Cincinnati 29, Ohio 


I wish to express appreciation to Dr. E. 
Henry Keutmann of the Department of Medi- 
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cine, Dr. Roger Terry of the Department of 
Pathology, and Mr. William S. Cornwell, Dr. 
Stanley M. Rogoff, and Dr. Philip Rubin of the 
Department of Radiology, University of Roch- 
ester School of Medicine and Dentistry, for 
their assistance during the preparation of this 


paper. 
ADDENDUM 


Since the acceptance of this paper for 
publication, osteosclerosis involving the 
lumbar vertebrae as well as several other 
sites has been reported in a case each of 
primary and secondary hyperparathyroid- 
ism. (TEMPLETON, A. W., JAconetTTE, J. R., 
and Ormonp, R. S. Localized osteosclerosis 
in hyperparathyroidism. Radiology, June, 
1962, 78, 955-958.) 
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THE SUBTRACTION TECHNIQUE: EXPERIENCES 
WITH APPLICATION TO TRANSFEMORAL 
RENAL ARTERIOGRAPHY* 


By S. DAVID ROCKOFE, 


M.D., and WALTER A. CAMP, 


M.D. 


BETHESDA, MARYLAND 


HE subtraction technique, as a method 

of enhancing the radiographic visuali- 
zation of contrast material casting a faint 
shadow, has been described and extensivelv 
discussed in the German and Dutch litera- 
ture bv Ziedses des Plantes.?-? The most 
recent of des Plantes’ contributions is a 
very complete monograph on the subject? 


in which the theory behind the process of 


subtraction in radiography and its clinical 
applications are reported. These include 
application to cerebral angiography, pneu- 
moencephalography, aortography, angio- 
cardiography, myelography, ocular foreign 
body localization, and the study of the 
heart without the presence of added con- 
trast material, e.g., valvular calcification 
visualization. 

The procedure of subtraction seemed so 
promising that we have been applying it to 
various kinds of serialographic contrast 
studies in an attempt to assess its usefulness 
as a routine radiographic procedure. This 
paper presents our initial experiences with 
the technique as applied to renal arteriog- 
raphy. 


THEORY AND TECHNIQUE 

The principle of subtraction in radiology 
is demonstrated with the following ex- 
ample. A transparent positive print (Fig. 
1B) is made from an original roentgeno- 
gram (Fig. 14) before the introduction of 
contrast material, and is superimposed 


upon a roentgenogram after injection of 


contrast material, with the patient and 
roentgen-ray bei in the identical position 
as in the original roentgenogram. (In 
Figure 1C the word "SUBTRACTION" 


represents the added contrast material). 


The resultant composite (Fig. 1D) suppres- 
ses all contrasting shadows which were 
present on both the original roentgenogram 
and the one made after the addition of con- 
trast material, leaving the added contrast 
material as the prominent feature. The 
subtraction process may be enhanced fur- 
ther by then making a transparent positive 
of the composite (Fig. 1%). 

The technique which we use for making 
the transparent positive films consists of 
exposing Kodak Blue Brand film, overlaid 
with the film to be contact printed, to in- 
candescent light. The exposure to light is 
made with the films in a cassette, the in- 
tensifying screens of which have been re- 
moved and the front face replaced with 
ordinary glass. The light source used is a 
small bulb (1 watts) which is kept at a 
minimum Pond of 6 feet from the film. 
The actual exposure time is so dependent 
upon the light-film distance, the density of 
the film being contact printed, and the 
processing technique that no standard ex- 
posure times can be given. Proper € exposure 
times can best be determined for a given set 
of conditions by trial and error. Once a 
given svstem of exposure 1s used, it is quite 
easy to Judge the exposure time and dis- 
tance necessary and the procedure is then 
simple to perform. We have found it valu- 
able to make several positive transparent 
prints routinely, each of a different density, 
for each film being printed. This is done be- 
cause the density on the original film gen- 
erally varies between such extremes that no 
single print can satisfactorily subjugate all 
of the densities present. For this reason, as 
pointed out by des Plantes,’ films exposed 
originally with high kilovoltage roentgen- 


* From the Diagnostic X-Ray Department, Clinical Center, (SDR) and the National Institutes of Neurological Diseases and Blind- 
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ray techniques are easier to work with since 
they are of a more uniform over-all density. 
All films are processed in a Kodak X-omat 
unit. 

In an effort to make the method adapt- 
able to the usual radiologic department, we 
have kept the procedure as simple as possi- 
ble by employing the roentgenographic 
exposures and processing techniques in 
daily use in this department. The only addi- 
tional equipment 1s a cassette with a glass 
front. While not essential, it is convenient 
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Fic. 1. The principle of subtraction in radiography. 
(4) The original roentgenogram,* which can be 
considered as the survey film for a serialographic 
study. (B) The positive transparent print made 
from the original roentgenogram. (C) A roent- 
genogram made after the addition of a word to the 
object roentgenographed in 4. The word “SUB- 
TRACTION" can represent added contrast ma- 
terial in a serialographic study. (D) The composite 
picture obtained from superimposing the print 


shown in B and the film made after the addition of 


contrast material C, demonstrating the suppres- 
sion of all shadowsexcept for theadded contrast ma- 
terial, “SUBTRACTION.” (E) The positive print 
of the composite shown in D, demonstrating en- 
hancement of the subtraction process. 
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71 
to have a horizontally positioned view box 
with a variable rheostat so that composi- 
tions of varying densities may be easilv 
superimposed and studied. 


DISCUSSION 


The requirements for the use of the sub- 
traction technique include 

I. À roentgenogram must be available 
without contrast material in the vessels of 
interest, from which the transparent posi- 
tive contact print can be made. A roent- 
genogram in the capillary or venous phase 
can be used just as well as a scout roentgen- 
ogram to study the arterial phase. This is 
convenient since frequently some motion of 
the patient takes place between the time a 
scout roentgenogram is made and the ac- 
tual serialographic run. An extrapolation of 
this concept 1s that, for teaching purposes, 
one may superimpose a print of the arterial 
phase over the original of the venous phase 
of a serialographic study and then make a 
print of the composite. This will show both 
vascular phases on one film with the bony 
shadows suppressed.’ 

No motion of the patient or roentgen- 
ray tube can take place between the time of 
the exposure of the film from which the 
positive print is to be made and the expos- 
ure of the film for study. This requirement 
makes obvious the fact that the subtraction 
technique finds its most convenient appli- 
cation in serialographic contrast examina- 
tions (e.g. renal arteriography, cerebral 
angiography and femoral arteriography). 
Des Plantes did make attempts to apply 
the technique to pneumoencephalography 
by duplicating the position of the patient in 
films exposed before and after the injection 
of the air with some success.?? 

USE 


IN RENAL ARTERIOGRAPHY 


We perform renal arteriography by em- 
ploving the Seldinger method of percutane- 
ous transfemoral catheterization.! Approxi- 
mately 20 cc. of 5o per cent hypaque is in- 
jected with a Gidlund power syringe at 10 
kg./cm.? of pressure. This technique gener- 
ally supplies good visualization of the renal 
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arteries in their entirety. However, in an oc- 


casional patient, only faint opacification of 
a renal artery is obtained due to overlying 


bone shadows, to obesity of the patient, or 
to a combination of these factors. In these 
instances the subtraction technique ap- 
pears to be of definite value. 

We found that no diagnoses were made 
by the subtraction technique which were 
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not already made from the original roent- 


m 


renograms, but the outlines of several renal 
arteries, portions of which were obscured on 
the original studies, appeared clearer. This 
is illustrated in Figures 2 and 3. In Figure 
2C, the right renal arterv's lower margin is 
lost in the bone shadows overlying it, al- 


(f 


though the vessel is interpreted as being 
probablv normal. After subtraction of the 





Fic. 2. (4) The survey film from a renal arteriogram. (B) The positive transparent contact print of the sur- 
vey film. (C) A film from the serialographic renal arteriogram showing only faint visualization of the 
right renal artery. (D) The composite film obtained from superimposing the transparent print shown in 
B and the film from the serialographic run shown in C, demonstrating good visualization of the right renal 
artery. 
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lic. 3. (4) A renal arteriogram showing the proximal portion of the superior right renal artery to be in- 
completely visualized. (B) An enlargement of the renal arteries shown in 4. (C) The composite film ob- 
tained by using the subtraction technique. Note that the bone shadows have been suppressed and the 
proximal portion of the superior right renal artery is seen better, but still faintly. (D) The print of the 
composite film shown in C, demonstrating better delineation of the superior right renal artery, the ap- 
pearance of which is normal. 


confusing shadows (Fig. 2D), both renal 
arteries are more clearly seen and it can be 
stated with certainty that they are normal. 
It should be noted that the bone shadows 
are suppressed mainly in the region of the 
renal arteries. This demonstrates the fact 
that a positive transparency of a density 
which 1s proper to subtract the bone shad- 
ows In one region frequently will not afford 
subtraction in other regions. 

In Figure 3, 7 and B the outlines of the 
proximal portion of the superior right renal 
artery are questionable. After subtraction 
(Fig. 3C), this portion of the artery is visu- 
alized more clearly, but its outlines are still 


faint. The value of contact printing the 
subtraction composite is shown in Figure 
3D where the portion of the superior right 
renal artery in question is seen clearly and 
appears to be normal. This patient had an 
exploratory laparotomy and the renal 
arteries were found to be normal. 

We do not usually perform intravenous 
renal arteriography as described by Stein- 
berg. The contrast material reaching the 
renal arteries in this method would, of 
necessitv, be less concentrated than with 
the transfemoral catheterization technique. 
Institutions utilizing the intravenous 
method might therefore find the subtrac- 
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tion technique a real aid in visualizing the 
renal arteries. Since any technique of renal 
arteriography may occasionally result in 
poor visualization of the renal arteries 
because of overlying shadows, the applica- 
tion of the subtraction technique might 
make a repeat examination of the patient 
unnecessary. 

In addition to its use in renal arteriog- 
raphy, we are investigating the clinical 
value of subtraction in angiocardiogra- 
phy. We also plan to use subtraction in 
an effort to make intravenous pan-cerebral 
angiography a more useful procedure. One 
of the major objections to this procedure 
appears to be the faintness of the intrave- 
nously injected contrast material relative to 
the bone density. 

We further intend to investigate the use 
of subtraction to improve the roentgeno- 
graphic study of the vessels in the neck 
when done with the intravenous method. 
This would be particularly useful since one 
is reluctant to do a direct puncture and 
contrast material injection into a possibly 
occluded artery. 


SUMMARY AND CONCLUSIONS 


The subtraction technique is being ap- 
plied to various serialographic contrast 
studies in an attempt to evaluate its useful- 
ness. The method being used is described 
and its application to renal arteriography is 
discussed. It 1s concluded that the tech- 
nique of subtraction is of value in defining 
the outlines of the renal arteries where their 
margins are obscured by overlying bone 
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shadows. Two examples are presented. 
Other applications of the subtraction tech- 
nique are being investigated and are to be 
reported in the future. 


S. David Rockoff, M.D. 
Diagnostic X-Ray Department 
Clinical Center 

National Institutes of Health 
Bethesda 14, Maryland 


We wish to thank Mr. John Daly of the 
Diagnostic X-Ray Department for his able and 
willing assistance. 
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EXPERIENCE WITH AN AUTOMATIC TABLE FOR 
SERIAL PERIPHERAL VASCULAR ARTERIOGRAPHY* 
By ISRAEL STEINBERG, M.D., JACK WESTCOTT, M.D., PETER TILLOTSON, M.D., 
and MORDECAI HALPERN, M.D. 


NEW YORK, NEW YORK 


HERE is general agreement that 
automatic serial roentgenography is 
the best method for visualizing the peri- 
pheral vascular system." A commercially 
avallable table (the Koordinate) for serial 
roentgenography, manufactured by the 
Elema-Schónander Companv, has beenin 
use at The New York Hospital for over a 
year. In this report, the advantages of the 
apparatus for the diagnosis of peripheral 
vascular disease are presented, and the dis- 
advantages and 1mprovements of the mech- 
anism are discussed. 
APPARATUS AND METHOD 
The apparatus for automatic serial 
roentgenography of the peripheral vascular 
system consists of a motor driven table top 
which travels a distance of 10 inches for 4 
successive movements (Fig. 1, 4 and B). 
In each position the table top comes to rest 
over a Schónander magazine permitting 
multiple exposures. Interlocked with the 
table top stop positions are a series of micro 
switches which automatically drop the kv. 
p., approximately 7 kv. p. for each stop, for 
a total of 21 kv. p. For instance, for intra- 





Fic. 1. Photograph of automatic table top apparatus 
for serial angiography. (A) The fully extended table 
(white arrow) moves cephalad (the patient is 
supine). The motor for moving the table is behind 
the panel (P); above, is the mechanism for locking 
the table top (L). The Schónander (S) serial film 
device 1s underneath the table top. The other 
Schónander magazine (B) for biplane study (when 
indicated) 1s above. (B) The position of the table 
top at the completion of the final (third) move- 
ment. 





venous abdominal aortographv and peri- 
pheral arteriography in the average patient, 
with a normal circulation time of Io 
seconds,? the following program is usual: 
The first exposure is begun at the decholin 
circulation time, z.e. IO seconds. Five 


roentgenograms at intervals of 0.75 second 
are made of the abdominal aorta. To pre- 
vent blurring during movement of the 
table, the sixth slot in the Schónander 
magazine is not loaded with film. Three ex- 


* Fiom the Department of Radiology, The New York Hospital— Cornell Medical Center, New York, New York, 
This work was supported by the Health Research Council of the City of New York under contract #U-1084. 
T Public Health Service Research Fellow, National Heart Institute. 
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posures at intervals of 0.75 second are then 
made of the aortoiliac arterial tree at the 
bifurcation of the abdominal aorta. Since 
another blank slot in the Schónander maga- 
zine has been introduced, 3 roentgenograms 
at 0.75 second each are made respectively of 
the superficial and deep femoral arteries. 
Finally, following another blank space (in 
place of film) in the Schónander magazine, 
roentgenograirs of the lower superficial 
femoral and tibial arterial systems are com- 
pleted. Accordingly, the total time of 
visualization cf the abdominal aorta and 
peripheral arterial system is 12.75 seconds, 
22.75 seconds after the beginning of the bi- 
lateral injections (Fig. 2, 74—-D). When the 
decholin circulation time is prolonged or 
when slowing of the peripheral vascular 
system 1s anticipated, as in abdominal aor- 
tic aneurysms, longer intervals between ex- 
posures may be made. For retrograde ab- 
dominal aortographv via percutaneous 
temoral arteriography, injection of con- 
trast material via the Gidlund syringe 
automatically initiates the exposure switch. 
A series of exposures for 4 movements for 
serial study of the peripheral vascular svs- 
tem can be programmed (Fig. 3, 4-D). For 
example, the patient shown in Figure 3, 
A-D had a series of § exposures at intervals 
of 0.75 second which began 1 second after 
the onset of injection with the Gidlund 


Fic. 2. Serial intravenous abdominal aortograms and 
peripheral arteriograms of a 64 year old woman 
with intermittent claudication of the right leg and an 
expansile pulsatile abdominal mass. (A) The arteri- 
osclerotic abdominal aorta with thrombus (arrow), 
and an aneurysm below it. Note the markedly 
tortuous, but intact common iliac arteries. (B) 
Both common femoral arteries are also intact but 
on the right side, the superficial femoral artery is 
occluded at its origin (arrow). Only the hyper- 
trophied deep femoral artery is opacified. (C) 
Only the lower end of the right superficial femoral 
artery (arrow) with collateral branches is visual- 
ized. Note the markedly narrowed and irregular 
but intact left superficial femoral artery. (D) The 
run-off into both legs, however, 1s good. 
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syringe. After blank intervals (obtained by 
not loading the sixth, tenth and fourteenth 
slots with film) a series of 3 roentgenograms 
respectively of the aortoiliac, iliofemoral 
and tibial arterial svstem was made. The 
total number of seconds for visualization of 
che peripheral vascular system after trigger 
of the Gidlund syringe injector was 13.75 
seconds. Similarly, percutaneous injection 
of the femoral artery can be followed by 
serial study of one or more segments of the 
leg circulation (Fig. 5, Æ and 5; and 6, 4, 
B and C). In such instances, a single or at 
the most onlv two movements of the table 
need be made. 


RESULTS 


The automatic table herein described has 
been used for study of the peripheral vascu- 
lar system ever since February 21, 1961. In 
well over 175 patients the peripheral vascu- 
lar svstem was visualized after simultane- 
ous bilateral intravenous injections.!? In all 
of these, 4 movements of the table top were 
made, and the abdominal aortic, common 
iliac and femoral, superficial femoral, and 
popliteal arteries were opacified (Fig. 2, 4 
D). Fewer cases (35 patients) had periph- 
eral arteriography via the percutaneous 
transfemoral passage of a catheter into the 
abdominal aorta (Fig. 3, 4—D). This is be- 
cause most of these patients were investi- 


-> > 


Fic. 3. Serial abdominal aortograms and peripheral 
vascular arteriograms of a 56 year old woman with 
bilateral intermittent claudication. (Percutaneous 
transfemoral (Seldinger) technique was used for 
retrograde advance of the Odman catheter into the 
abdominal aorta, and injection was with the Gidlund 
syringe.) (4) The abdominal aorta 1s markedly 
sclerotic. Note the severe narrowing of the left 
common iliac artery (arrow). (B) There is occlu- 
sion of the right superficial femoral artery (arrow). 
Note the collaterals over the left thigh. (C) Both 
common femoral arteries are narrowed; the left 
has small areas of segmental occlusion. The pop- 
liteal artery in the right side 1s occluded (arrow). 
(D) The run-off in the right leg is poor. 
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gated for a renal arterial abnormality in 
order to find a renal vascular cause of hy- 


pertension.® Indeed, in practically all of 


these cases, the peripheral vascular system 
was intact as evidenced by palpable fem- 
oral arteries which allowed puncture of the 
artery and passage of the Seldinger wire and 
Odman catheter.?!? Transfemoral punc- 


ic. 4. Percutaneous transfemoral arteriograms of a 
78 year old man with intermittent claudication of 
both legs. (Previous intravenous abdominal aortogra- 
phy had disclosed a markedly tortuous arteriosclerotic 
aorta with intact common iliac and femoral arteries.) 
(4) Injection of the left femoral artery via a 
needle (arrow) shows the markedly hypertrophied 
deep femoral artery with its collaterals. (B) After 
movement of the table, the poor run-off via col- 
laterals is demonstrated. (C) The opposite (right) 
superficial femoral artery is also occluded. The 
needle with its plastic tubing is marked by an 
arrow. 


ture and direct injection of contrast med- 
ium with serial roentgenography of the leg 
are illustrated in Figures 4 to 6 inclusive. In 
these patients, serial study of only two seg- 
ments of the leg circulation was sufficient to 
outline the major peripheral circulation 
(Fig. 4, 7 and B; 5, 4 and B; and 6B). 


Studies of a single portion of the peripheral 
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vascular tree are shown in Figures 4C and 
6C. In the case shown in Figure 6C, an 
exposure in the oblique projection of the 
popliteal aneurysm was also made in order 
to clear it from the overlying patella 
shadow. 


DISCUSSION 


The advantages of serial roentgenogra- 
phy of the peripheral vascular system are 
obvious.'~'® For instance, multiple expo- 
sures of the abdomen when an aortic aneu- 
rysm is suspected are better than a single 
roentgenogram because blood flow in such 
an arteriosclerotic vessel is markedly 
slowed so that the chances of visualizing 
the lesion in its entirety are greater when 
many exposures are made. Particularly in 
the aortoiliac and iliofemoral arterial sys- 
tems, multiple serial roentgenograms per- 
mit not onlv the demonstration of arterial 
stenosis and occlusions, but also demon- 
strate the effectiveness of collateral circula- 
tion, the rate of blood flow, and the pattern 
of the circulation in the extremities. 

The disadvantages of the automatic 
table, aside from its expense and an inher- 
ent delay in the onset of exposure which 
must be ascertained for effective use of the 
serial exposures, have chiefly to do with in- 
ability to adjust the kilovoltage according 
to the thickness of each part of the lower 
extremity. As presently constituted, the 
settings for exposure of the abdomen gov- 
ern the roentgenographv of the lower 


Fic. §. Percutaneous transfemoral arteriograms of a 
60 year old diabetic woman with ischemic necrosis of 
the right big toe. (Previous intravenous abdominal 
aortography had disclosed an intact abdominal 
aorta and iliofemoral arteries.) (4) After injection 
of the right femoral artery via a No. 18 gauge 
needle, the tortuous, markedly narrowed, and 
occluded superficial femoral artery is demon- 
strated. Note the rather poorly developed col- 
lateral circulation. (B) After movement of the 
table, the lower end of the right superficial 
femoral artery just above the knee is visualized. 
Below the popliteal artery, the run-off is poor. 
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limbs. Arbitrarv drop of kilovoltage (7 kv.) 
after the initial series of abdominal roent- 
genograms sometimes results in overex- 
posure or underexposure of the lower ex- 


Fic. 6. Left popliteal aneurysm in a 51 year old woman 
with advanced rheumatic heart disease, mitral steno- 
sis, and tricuspid regurgitation. (Intravenous ab 
dominal aortography had previously disclosed an 
intact abdominal aorta and iliofemoral arteries.) (A) 
Percutaneous transfemoral injection of the left 
femoral artery disclosed an intact superficial fem- 
oral artery. (B) After the first series of roentgeno 
grams, the popliteal artery aneurysm (arrow) was 
visualized. (C) Another study with the leg placed 
obliquely, in order to remove the shadow of the 
overlying patella, showed the aneurysm with ab. 
rupt occlusion cf the vessel below it. Note the ade- 
quacy of the collaterals. (This patient, was re- 
ferred by Dr. Laurence Miscall who obtained an 
excellent result after excision of the aneurysm and 
ligation of the popliteal artery proximally, but 
without disturbing the collateral circulation.) 


tremities. The length of the exposures with 
the present apparatus 1s also limited to 0.2 
second. While this fast exposure technique 
enhances visualization of the renal arteries, 
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it does not permit the intense opacification 
cf the abdominal aorta and its branches 
which can be secured with a 2 to 3 second 
exposure time with the single exposure 
technique.'® However, the excellent opacity 
may not be entirely due to the increased ex- 
posure time; for, with the single film 
method, the use of the Buckv grid for the 
abdominal aortic study and a grid-cassette 
for the extremity provides vascular opaci- 
fication which is apparently superior to that 
of the Schónander grid-cassette svstem. 

Mechanical readjustment of the appara- 
tus to permit flexible variations of the kilo- 
voltage will also permit roentgenography 
of the thoracic cardiovascular structures if 
desired, and then the abdomen, pelvis and 
lower extremities. This will allow visualiza- 
tion of the cardiovascular structures as well 
as the peripheral vascular svstem. 


SUMMARY AND CONCLUSIONS 


An automatic commercially available 
table in use for over a vear at The New 
York Hospital permits serial visualization 
of the entire peripheral vascular svstem. 
Double, simultaneous, intravenous injec- 
tions or a single injection with a Gidlund 
svringe, of the abdominal aorta via the 
percutaneous transfemoral retrograde ab- 
dominal aortic route can be used to opacity 
the aortoiliac and iliofemoral arterial tree. 
Similarly, serial translumbar aortography 
or direct femoral arteriography can be 
achieved by direct percutaneous abdominal 
aortic or femoral arterial injections. 

The advantage of the apparatus lies in 
the ability to move the patient over a 
Schónander magazine so that progressive 
serial roentgenography of the peripheral 
vascular system can be secured. In order to 
enhance the technique, mechanical adjust- 
ment of the apparatus to permit flexibility 
in selection of the kilovoltage for each part 
of the peripheral vascular system 1s desir- 
able. This will also allow visualization of 
the abdominal aorta and peripheral vascu- 
lar system following opacification of the 
cardiovascular system and bring nearer the 
goal of total body angiography—visualiza- 
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tion of the entire cardiovascular svstem 
when indicated, with a single bolus of con- 
trast agent. 


Israel Steinberg, M.D. 
Department of Radiology 
The New York Hospital 
525 East 68th Street 
New York 21, New York 


Cornell Medical Center 
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PLESIOSECTIONAL TOMOGRAPHY OF THE 
TEMPORAL BONE 


A NEW MULTI-SCREEN CASSETTE 


By MARGARET J. McGANN, A.B., 


Ib. 


PHILADELPHIA, PENNSYLVANIA 


D 1948, de Abreu! published an impor- 
tant advance in tomographic technique. 
This method of examination 1s now gener- 
ally known as simultaneous multi-section or 
multi-layer tomography. The object of the 
technique is to produce, by one exposure 
only, a series of consecutive tomograms 
each recording a separate body layer. This 
is done by substituting for the conventional 
cassette used in normal tomography a 
special magazine containing several films. 
These multi-section magazines are commer- 
cially available with film separators or 
spacers made of polyester foam or balsa 
wood of from 0.5 to 1.0 cm. in thickness. 
In normal tomography, only the body 
layer in the'same plane as the fulcrum is 
sharply recorded on a film. In multi-section 
tomography, however, the first film in the 
magazine is situated at the level of this 
plane and records the body laver at this 
fulcrum level. The other films in the maga- 
zine are placed at successively lower levels 
and record layers of the body below the 
fulcrum level. 

In 1950, Sans and Porcher? designed a 
laminagraph called the Polytome, which 
made it possible to obtain body-section 
layers of high diagnostic quality as thin as 1 
mm. of thickness. However, we felt that 
films of body sections of a thickness of 1 
mm. could be obtained with conventional 
tomographic equipment, but using a special 
multi-screen cassette. 

The multi-screen technique for plesiosec- 
tional tomography adapts quite well to 
examination of the temporal bone and we 
are thus able to get better visualization of 
the complicated structures of this region. 
Since the various structures of the petrosa 
are confined to a small area, the amount of 
separation of the films in the multi-screen 


cassette would have to be of the same small 
order. The Polytome laminagraph can ac- 
complish the body-section layers of the re- 
quired order, but from 6 to 10 exposures are 
needed. With a multi-screen cassette, how- 
ever, cuts in the order of I mm. can be 
obtained with conventional tomographic 
equipment using two exposures in most 
instances. 

With multi-section tomography, the 
space or distance between the sharplv 
recorded layers of the body is slightly less 
than the distance between the films sepa- 
rated by the polyethylene foam in the cas- 
sette magazine. Since the film separation is 
known, the separation of the body layers 
can be calculated by the following expres- 


Alternately, the film separation needed 
to give the desired amount of body layer 
separation can be found from the following 


expression: 
ea ( 1 <) 
OQFPF—OL I — he 
D 


In both expressions: 


rss Np 


$;-—separation between body layers in 
centimeters 

Sp-—separation of films in centimeters 

D =focus to fulcrum distance in centi- 
meters 

d =distance of fulcrum to first film in 
centimeters 


The uppermost film in the cassette re- 
ceives the most radiation with the ones 
below receiving successively less because of 
the interposed screens and films and to a 
lesser degree a gradually increasing dis- 
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l'ic. 1. Multi-screen cassette for use in plesiosec- 
tional tomography. 
tance. These ettects of absorption and 


distance can be compensated by the use of 
intensifying screens of progressively higher 
speed trom top to bottom of the cassette. 
The proper combination of screens will 
depend on the kilovoltage used and the 
amount of film separation. 

With the new technique, a set of intensi- 
fving screens, consisting of four pairs of 
matched screens, were carefully mounted in 
à conventional cassette to ensure uniform 
contact (Fig. 1). No spacers were added, 
since the screens alone provided the re- 
quired separation of about 1 mm. between 
the levels (Fig. 2). 

The Siemens Universal tomograph was 
used. A lead diaphragm added to the multi- 
leaf collimator restricts the roentgen-rav 
beam to a size of 43 X 53 inches. In addition, 
à lead shield with a 5X6 inch aperture was 
placed in the space between the conven- 
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(I.F. = INTENSIFICATION FACTOR] 


TOTAL THICKNESS OF CLOSED CASSETTE = 9.273 MM (NO FILM) 
FILM THICKNESS = 229 MM 


DISTANCE BETWEEN FILM NO.! AND FILM NO. 2 = .8I97 MM 
DISTANCE BETWEEM,FILM NO ! AND FILM NO. 3 = 1.8862 MM 
DISTANCE BETWEEN FILM NO.! ANO FILM NO 4 * 3.0187 MM 


lic. 2. Schematic drawing of screens in cassette, 


showing separation and intensification factor of 


screens. 


Margaret J. McGann 


DECEMBER, 1962 
tional Bucky tray and the undersurface of 
the table to reduce film fogging by second- 
ary radiation. 

Positioning was accomplished by having 
the patient lie supine with the median plane 
of the head vertical to the table. The head 
was so adjusted that a line projected from 
the outer canthus of the eve to the tragus of 
the ear would be perpendicular to the roent- 
genographic table. The central ray was 
directed through a point located one-fourth 
inch medial to the outer canthus of the eve 
and should pzss through the petrosa at the 
level of the tip of the tragus (Fig. 3). Two 
exposures of the petrosa on the affected side 
are necessary to include 6 to 8 mm. of tis- 
sue. These are made on the upper two 
positions of quartered to by 12 inch films. 
The same technique should be used tor the 
opposite petrosa in the lower halt of the 
quartered 10 by 12 inch films for compari- 
son purposes. 

Anteroposterior tomography of the nor- 
mal temporal bone (Fig. 4, Æ-F) will in- 
clude on the most ventral cut, taken at the 
level with the tip of the tragus, the external 
auditory meatus (1) as the most character- 
istic structure. This may be used as an 
anatomic point of reference tor the initial 
study of the tomogram. Other visualized 
structures are the malleus (2), the cochlea 





Kesi 


Tomographic apparatus showing 
position of skull. 
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Fic. 4. (A-F) Three tomographic cuts with -B as most ventral and C-D and E-F at successive levels 
below. The external auditory meatus (1). Other visualized structures are the malleus (2), the cochlea (3), 
the incus (4), the semicircular canals (5), the internal auditory canal (6) and the antrum (7). 
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(3), the incus (4), the semicircular canals Department of Radiology 
(5), the internal auditory canal (6) and the Temple University Hospital 


antrum (7). Philadelphia 40, Pennsylvania 
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IHE USE OF PLESIOSECTIONAL TOMOGRAPHY IN 
IHE DIAGNOSIS OF EIGHTH NERVE TUMORS 


By MARC S. LAPAYOWKER, M.D., BARBARA L. CARTER, M.D., 
and MARGARET J. McGANN, A.B., R.T. 


PHILADELPHIA, PENNSYLVANIA 


I^ 1961, a new tomographic technique, 

plesiosectional tomography, was devel- 
oped by McGann! using a specially de- 
signed cassette with which good detail of 
the small anatomic structures of the tem- 
poral bone can be obtained. It has proven 
to bea very practical adjunct to the routine 
studies since only conventional tomo- 
graphic equipment is needed. Four pairs of 
special intensifying screens of progressively 
higher speed were made and were mounted 
in a conventional cassette. These screens 
vary from 0.4098 mm. to 0.4517 mm. in 
thickness and in themselves give the re- 
quired separation of the four sheets of film. 
A single exposure covers a total depth of 4 
mm. of tissue. The resulting tomograms 
give a clear delineation of the complex 
structures around the internal ear without 
the use of expensive and specialized tomo- 
graphic equipment. 

For many years the presence of eighth 
nerve tumors has been determined by plain 
roentgenograms of the skull.’ In the early 
years of roentgenologic diagnosis, consider- 
able bony change was usually present by 
the time the diagnosis of these lesions was 
made. This was due to frequent delay in the 
treatment of symptomatic patients. An 
average symptom duration of 4 to § years 
was not unusual. In a series reported by 
Gonzalez-Revilla,® 86 per cent presented 
with cerebellar symptoms and 47 per cent 
of the cases had increased intracranial 
pressure. 

While occasional patients still present 
themselves with a long history of unilateral 
deafness, tinnitus, or even increased intra- 
cranial pressure, many cases, in recent 
years, have been referred for roentgen 
examination when unilateral hearing loss is 
the only symptom. Wider interest and 
knowledge of this problem among otolaryn- 


gologists, as well as the availability of audio- 
metric techniques such as Von Bekesy’s 
and pure tone audiometry have resulted in 
earlier patient evaluation by neurosurgeons 
and radiologists. Secondary bony changes 
are less likely to be present in this group 
and when found are often less extensive 
than in the earlier reported series. Small 
changes may be visualized with the Cham- 
berlain-Towne and Stenvers projection. 
Further evaluation of this area has been 
possible with the use of tomography. The 
development of the Polytome allowed the 
most detailed and accurate study to date of 
the temporal bone with particular reference 
to the middle and inner ear.^'* Equivalent 
results are now possible with plesiosectional 
tomography with much less expense and 
technical difficulty. 

Anatomic findings in normal patients and 
diagnostic features of eighth nerve tumors 
seen on plain roentgenograms of the skull 
have been reported in the past and are 
worthy of a brief review. Symmetry of the 
internal auditory canals is present in 40-67 
per cent of normal skulls. There is consid- 
erable variation between individuals and 
between the petrous portions of the tempo- 
ral bone in the same individual.* The aver- 
age width of the internal auditory canal ina 
series of 500 normal cases reviewed by 
Camp and Cilley? was 5.23 mm. with a 
range of 2.5 to 11 mm. The usual difference 
in the width of the canal in the same patient 
is within 1.5 mm., although larger vari- 
ations have been described.2 In 1942 
Schwartz" reported changes in the canal in 
patients with acoustic neuromas. These 
included early atrophy and demineraliza- 
tion of the posterior wall of the canal, en- 
largement of the porus, development of a 
notch-like defect in the petrous ridge and 
destruction of the entire petrous apex. The 
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Fic. 1. R.P., a 36 year old male with hearing loss in the left ear for 8 years. (4) Chamberlain-Towne view 
shows slight widening of the left internal auditory canal and of the meatus. (5) Stenvers view shows simi- 
lar findings. (C) Normal right plesiosectional tomogram: 1. [Internal aucitory canal. 2. Suprameatal region. 

Inframeatal region. 4. Internal acoustic meatus or porus. (D) Left plesiosectional tomogram showing 

bony changes with greatest clarity. Note widening and shortening of the internal auditory canal, widening 


b 
* 


of the meatus and erosion of the suprameatal and inframeatal regions. 


configuration of the canal has also been mal.! Generalized widening of the internal 
described in normal skulls as either oval or auditory canal is also seen with lesions of 
rounded.? Space-taking lesions in the region the eighth nerve. In previously reported 
of the internal auditory meatus may cause cases, bone destruction usually has been 
a funnel-shaped configuration of the canal first detected posteriorly with apparent 
as seen in the frontal projections. In the shortening of the canal and later superiorly 
submentovertex or base view of the skull, with erosion of the suprameatal region. 
the funnel-shape at the porus can be nor- This can be difficult to evaluate because of 
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frequent asymmetry in the suprameatal 
region inasmuch as pneumatization may be 
present on one side only with dense bone on 
the opposite side in a normal skull. 

In the past, the percentage of patients 
showing bone changes on plain roentgeno- 
grams In cases of acoustic nerve tumor has 
varied from 30 to go per cent. Most authors 
have noted that approximately £o per cent 
of their known cases do have recognizable 
bony changes. 

At the present time our usual roentgeno- 
graphic examination for suspected lesions 
of the eighth nerve consists of stereoscopic 
posteroanterior, Chamberlain-Towne and 
lateral views. Stenvers projections and 
occasional submentovertex views are also 
obtained. Plesiosectional tomographic ex- 
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amination of the petrous portions of the 
temporal bones are then performed on all 
cases. Both the Stenvers and Chamberlain- 
Towne projections have been disappointing 
when compared to plesiosectional tomog- 
raphv. Several of our recent cases showed 
marked bonv change on tomograms while 
the routine roentgenograms were either 
normal or of questionable significance. 
Partial pneumoencephalography is used as 
a supplemental examination for question- 
able cases since some tumors may be pre- 
dominantly intracranial and thus not pro- 
duce any appreciable bony change. 

Since Januarv, 1962, when the use of 
plesiosectional tomography was instituted, 
we have examined 6 proven cases of eighth 


nerve tumor by this method (Fig. 1-6). 


lic, 2. M.G., a 31 year old female with right- 
Sided hearing loss for $ years, occasional 
vertigo, and nonspecific headaches for 1-2 
years. Three skull roentgenographic studies 
and two partial pneumoencephalograms 
performed during an 18 month period were 
normal. (/7) Stenvers view was considered 
normal. (5) Right plesiosectional tomogram 
showing slight notch in the floor of the canal 
with slight generalized widening and short- 
ening of the canal. (C) Normal left plesiosec- 
tional tomogram. 
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shown 


have 
bony changes in all of these cases. The 
earliest lesion in this series presented with 
a small notch in the floor of the internal 
auditory canal with slight but definite 
generalized widening of the canal as com- 
pared to the opposite side. These changes 
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could not be appreciated on 3 previous 
routine skull roentgenographic examina- 
tions, including the Stenvers view. Two 
partial pneumoencephalograms with par- 
ticular attention to the cerebellopontine 
cisterns were normal. The other cases all 
showed varying degrees of bony change. 
Generalized widening of the canal was seen 
in several cases. The classic “funnel shape" 
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Fic. 3. L. L., a 59 year old male with decreased 
hearing on the left side for 10-12 years and 
left-sided cerebellar symptoms. (4) Stenvers 
view showing marked widening of canal 
with considerable bony erosion. (B) Normal 
right plesiosectional tomogram. (C) Left 

tomogram showing with 
greater clarity the marked widening and 
shortening of the canal, enlargement of the 
meatus and considerable erosion of the 
suprameatal and inframeatal regions. 


plesiosectional 


of the porus acusticus was also noted in 3 of 
the cases. Erosion of the suprameatal region 
formed the superior edge of the funnel in 
these lesions. Five of the cases had erosion 
of the floor of the canal just at the porus, 
making up the inferior margin of the funnel. 
This was noted in 2 cases where superior 
erosion was not cemonstrable. In one case 
this area of bone destruction was contigu- 
ous with destruction of most of the petrous 
apex. Apparent shortening of the internal 
auditory canal was noted in all of the cases 
This is caused by erosion of the thin poste- 
rior wall of the canal. 

Most, but not all, of the bony changes 
could be demonstrated to some extent by 


Vor. 88, No. 6 Plesiosectional Tomography of Eighth Nerve Tumors IIgI 





Fic. 4. E.R., a £4 year old male with right-sided hearing loss for 8 years. (4) Right plesiosectional tomogram 
showing classic funnel-shaped appearance with widening and shortening of the canal, erosion of the 
suprameatal and inframeatal regions. (B) Normal left plesiosectional tomogram. 





Fic. 5. S.W., a 59 year old male with 2 year history of left-sided hearing loss and slight left cerebellar signs. 
(4) Normal right plesiosectional tomogram. (8) Left plesiosectional tomogram with marked destruction of 
bone in the inframeatal region and petrous apex. The suprameatal region appeared normal except for slight 

- - 


irregularity of the tip. 
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lic. 6. H.S., a §2 year old male with hearing loss for 22 years and poor balance for 10 years. He had in- 
creased cerebellar symptoms for the past 6 months. (4) Right plesiosectional tomogram showing gen. 
eralized widening and shortening of the canal and widening of the meatus. Note the good pneumatization 
of the involved side as compared to the lack of pneumatization in this region on the normal side. (B) 


Normal left plesiosectional tomogram, 


the conventional roentgenographic exami- 
nations. The clarity of detail visualized on 
plesiosectional tomograms, however, could 
not be approached by routine studies. We 
feel, therefore, that the additional informa- 
tion obtained warrants the use of this 
examination in all suspected cases of eighth 
nerve tumor or any lesion of the temporal 
bone. 


SUMMARY 

The new technique of plesiosectional 
tomographv using conventional equipment 
has proven to be of considerable value in 
temporal bone disease, particularly in the 
diagnosis of acoustic neuromas. It is recom- 
mended for routine use in all cases of sus- 
pected tumors in the region of the internal 
auditory canal. 
Marc S. Lapayowker, M.D. 
Department of Radiology 
Temple University Hospital 
Philadelphia 4o, Pennsylvania 
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A CLINICAL INVESTIGATION OF A NEW CARDIO- 


VASCULAR CONTRAST 


AGENT, DIATRIZOATE 


SODIUM AND DIPROTRIZOATE (DITRIOKON)* 


By JAMES H. UTLEY, M.D,,f and J. GERARD MUDD, M.D.t 


ST. LOUIS, MISSOURI 


HE first study of the heart and great 

vessels in the living man with the 
injection of an organic iodine compound, 
sodium iodomethamate (uroselectan), was 
published by Forssmann® in 1931. Since 
then a large number of contrast media have 
been and still are being introduced, which 
indicates that the ideal agent has not yet 
been found.! Skiodan and hippuran,!” dio- 
drast,' neoiopax,? urokon,? miokon,! car- 
diografin,? and hypaque!? are media that 
have been used for angiocardiography. 

The number of angiographic studies 
being performed in recent vears has in- 
creased as a consequence of the introduc- 
tion of selective angiography with rapid 
serial roentgenography and cine-angiog- 
raphy. The possibility of an adverse reac- 
tion 1s Increased when an opaque substance 
Is InJected in concentrated amounts par- 
ticularly when close to the pulmonary 
parenchyma or the coronary arteries.!!!3 
The ideal contrast medium should be non- 
toxic, have a viscosity low enough to permit 
rapid manual and mechanical injection and 
give adequate visualization of the heart or 
other vascular structures. 

In the present study a new contrast 
medium, a solution consisting of a mixture 
of 36.7 per cent diatrizoate sodium and 31.4 
per cent diprotrizoate* (weight per volume) 
was evaluated. Specific attention was given 
to certain properties, namely ease of injec- 
tion, incidence of s:de-effects and quality 
of the angiograms. 


* Product of Mallinckrodt Chemical Works, St. Louis, Mis- 
souri. 


METHODS 


Right heart catheterizations were per- 
formed on patients with congenital heart 
disease. The retrograde aortographic ex- 
aminations were carried out primarily on 
adult patients with acquired cardiovascular 
disease or essential hypertension. The age 
of the patients ranged from 2 weeks to 83 
years; their weights ranged from 6 to 214 
pounds. One hundred seventeen of the 
patients were male and 99 were female. 

Premedication consisted of the subcu- 
taneous administration of morphine sulfate, 
o.I mg. per pound of body weight (maxi- 
mum dose: 15 mg.) and sodium phenobar- 
bital, 6.0 mg. per pound of body weight 
(maximum dose: 200 mg.). Hydroxyzine 
hydrochloride,* 1.0 mg. per pound of body 
weight (maximum dose: 100 mg.) was given 
intramuscularly immediately before the 
beginning of the catheterization. No general 
anesthesia was used. 

The procedure was performed under 
fluoroscopic and television control using the 
North American Philips 5 inch image am- 
plifer. Continuous electrocardiographic 
oscilloscopic monitoring was maintained 
and periodic photographic recordings were 
made during the procedure. Images of the 
electrocardiograms were incorporated into 
the cine-angiocardiograms in many cases by 
the technique used in this laboratory. 

The cine-angiograms were made with a 
I6 mm. or 35 mm. camera at the usual 
speed of 60 frames per second. Occasion- 


* Supplied as Vistaril by Charles Pfizer and Co., Inc. 


* Department of Medicine (Cardio-pulmonary Laboratory), St. Louis University School of Medicine and the University Hospital 


(Firmin Desloge Hospital), St. Louis, Missouri. 


This work was supported by grants from the Missouri and St. Louis Heart Associations. 
f Instructor in Internal Medicine and Fellow of the American Heart Association, St. Louis University School of Medicine. 
t Assistant Professor of Clinical Medicine and Director of the Division of Cardiac Catheterization, St, Louis University School of 


Medicine. 
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ally, a camera speed of 30 or 128 frames 
per second was employed. 

The diagnostic quality of angiograms is 
the result of many factors, such as the 
rapidity of injection, the quantity of con- 
trast medium used, the rapidity of dilution 
by large intracardiac shunts, heart rates 
and proper exposure of the film. The angio- 
grams were classified as satisfactory or 
unsatisfactory with these factors in mind. 

The mixture of diatrizoate sodium and 
diprotrizoate (ditriokon) was heated to 
body temperature prior to injection. No 
tests were performed for sensitivitv reac- 
tion. The injections were usually made 
manually in infants and small children. A 
modification of the Lehman mechanical 
injector’ was used in patients requiring 
more than 8 ml. of contrast medium. The 
average duration of the injections was 2.0 
seconds, the range being 0.5 to 3.0 seconds. 
The cardiac catheters employ ed had 4 or 6 
side openings near the tip. Catheter sizes 
ranged from 5F to gF, the largest being 
used when feasible. Retrograde aortog- 
raphy was performed bv the Seldinger 
technique.? The usual quendi of contrast 
medium per injection was 0.3 to 0.5 ml. per 
pound of body weight, the i on doses 
ranging from 2 to 45 ml. (the limiting 
capacity of the syringe). Two or more injec- 
tions of contrast medium were made in 96 
patients and as manv as 4 consecutive 
injections were made in 18 patients. Several 
have had 6 injections during one catheteri- 
zation. When more than one injection was 
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made during a catheterization, a minimal 
interval of 10 minutes was allowed to per- 
mit some clearance of the medium from the 
blood. There were 297 angiographies made 
by selective injection with right heart cathe- 
terization. Retrograde arterial angiogra- 
phies were performed in 87 instances. 

The patients were advised of the impend- 
ing sensation of flushing or warmth follow- 
ing the injections. Close observation was 
made for the occurrence of immediate and 
late side effects, such as nausea, vomiting, 
dyspnea, coughing, flushing, tightness in 
the chest, headache, syncope, sneezing, 
urticaria, cardiac arrhythmias, shock reac- 
tions or electrocardiographic changes. 


RESULTS 


The viscosity of the mixture diatrizoate 
sodium and diprotrizoate (ditriokon) 
lower (Table 1) than that of most other 
media and less manual effort was necessary 
to inject the medium. This was a subjective 
conclusion. 

Warm or flushing sensations were experi- 
enced by nearly all patients. Mild coughing 
occurred infrequently and lasted only a few 
seconds. Significant changes in the electro- 
cardiogram were seen in 2 cases. In one, 
atrial tachycardia increased from 120 to 
190, with appearance of S-T segment de- 
pression and T wave inversion on the 
electrocardiogram. These changes disap- 
peared gradually over a 30 minute period. 
The other case, a 33 pound 2 year old boy 
with Ebstein's beste , had a 15 ml. injec- 


TABLE I 


COMPARATIVE FEATURES OF ANGIOGRAPHIC CONTRAST MEDIA 

















Contrast Medium 





A 


Sodium Acetrizoate (Urokon) 
Diatrizoate Methylglucamine (Cardiografin) 


Diatrizoate Sodium and Methylglucamine (Hypaque-M, 90%) 


Diprotrizoate (Miokon-50) 
Diatrizoate Sodium and Diprotrizoate (Ditriokon) 








Iodine Viscosity 
Content (c.p.s.) 
267. SR ETE 
46% 4.6 3.0 
40% $5.6 I3.0 
46% 39.0 21.0 
57% 4.0 2.6 
40°70 8.4 5.5 


Note: Data provided by Mallinckrodt Chemical Works, St. Louis, Missouri. 
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tion of medium into the inferior vena cava 
in 2 seconds. His heart rate immediately 
rose from 120 to 170, but remained regular. 
The electrocardiogram revealed a rapid 
decrease in voltage, the QRS complex 
changing from 15 mm. to 4 mm. in ampli- 
tude. The electrocardiogram gradually re- 
turned to normal within 10 minutes. In 
nearlv all patients moderate increases in 
heart rate developed immediately atter the 
injections. This increased heart rate did not 
persist for more than 1 minute. 
Disorientation for a few moments fol- 
lowed the retrograde injection of 40 ml. 
of contrast medium into the arch of the 
aorta of a £4 year old male patient, who 
had left hemiparesis with clinical evidence 
of recurrent carotid artery insufficiency. 
Nystagmus was present for 2 to 3 minutes. 
These side-effects cleared with no sequelae. 
In the one case where the Radner supra- 
sternal approach!® was used, ro ml. of con- 
trast medium was accidentally injected into 
the wall of the ascending aorta. Immediate 
withdrawal of most of the medium was 
possible and no symptoms were observed. 
Subsequent chest reontgenograms did not 
reveal evidence of contrast medium in the 
wall. The patient died 3 
cardiac insufficiency secondary to the fol- 
lowing cardiac lesions: pulmonic stenosis, 
atrial and ventricular septal defects and 
rheumatic heart disease with aortic insufh- 
ciency. Autopsy confirmed the diagnosis 
and revealed evidence of a 2 by 2 cm. 
hemorrhagic plaque in the intima of the 
ascending aorta. No contrast medium was 
seen on the roentgenogram of the specimen. 
A left atrial injection of 4 ml. of the 
mixture diatrizoate sodium and diprotrizo- 
ate was made in a 1 month old, 8 pound 
patient with mitral atresia, atrial septal 
defect, ventricular septal defect, coarcta- 
tion and patent ductus ee continu- 
ing as the descending aorta. The patient 
was on oxygen and the saturation by ear 
oximetry was 75 per cent. The respirations 
ceased and the heart rate dropped from 140 
to 40 within approximately 1 minute after 
the injection. External cardiac massage and 
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intubation were instituted and isoprotere- 
nol was given. The cardiac rate returned to 
normal in 20 minutes. The patient was 
connected to a respirator and attempts to 
remove the infant from it always resulted in 
respiratory distress. A roentgenogram of the 
chest showed complete opacification ot the 
lungs due to severe pulmonary edema. Al- 
though the lung fields gradually cleared 
over a 10 day period, the patient subse- 
quently expired. Microscopic examination 
revealed the lungs to be normal. 

Evaluating the quality of angiograms 1s 
always subject to many factors. All the 
angiograms obtained in this series were 
considered adequate for diagnostic evalua- 
tion. In comparing these with cine-angio- 
grams using another contrast medium, 
diatrizoate sodium and methylglucamine 
(hypaque-M, go per cent), no significant 
ditference could be appreciated. 


DISCUSSION 


Three hundred and eighty-four angiog- 
raphies were performed on 216 patients 
employing the mixture diatrizoate sodium 
and diprotrizoate (ditriokon). One hundred 
and seventy-three patients had angiog- 
raphy by right heart catheterization, 3 
had the procedure repeated and one had 2 
retrograde — aortographic examinations. 
Fortv-three of the 216 patients had retro- 
grade aortography and one had the pro- 
cedure repeated. All of the patients having 
right heart catheterization had congenital 
heart disease, while those having retro- 
grade aortography had essential hv perten- 
sion or cerebral vascular insufficiency. 

[t is significant that the viscosity of this 
preparation (Table 1) at 25°C. and at 
37.5°C. is 8.4 and 5.5 centipoises per sec- 
ond, respectively. This decreased viscosity 
has been achieved by a solution of 36.7 per 
cent diatrizoate sodium and 31.4 per cent 
diprotrizoate weight per volume: The total 
organically bound iodine content 1s 40 per 
cent (0.4 gm. /ml.). The low viscosity of 
this mixture permits easier manual injec- 
tion and is an outstanding property of the 
preparation. Excellent studies on the vis- 
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cosity of contrast media affecting the rate 
of injection have been reported bv Lehman 
and Debbas.^ 

There has been a paucitv of side-effects 
encountered in this study. A transient slight 
increase in heart rate and the sensation of 
flushing frequently occurred. These phe- 
nomena are generally encountered in angio- 
graphic studies." The occurrence of a de- 
creased amplitude of the QRS complex in 
the electrocardiogram of the patient with 
Ebstein’s anomaly may not have been due 
to the particular contrast medium used. 
The increased susceptibility of patients 
with Ebstein's anomaly toward the de- 
velopment of arrhythmias has been re- 
ported. !»21,2 

The lack of nausea and vomiting in this 


series may well be due to the routine use of 


hydroxvzine hydrochloride. This drug was 
also emploved during angiogr aphy using 
other contrast media and found to be ex- 
tremely helpful in preventing nausea and 
vomiting. 

In view of the manv factors which influ- 
ence the quality of cine-angiographic films, 
variations in the sharpness of detail are 
inevitable. In general, the satisfactory 
roentgenograms obt: Bine? in this study sug- 
gest that the mixture of diatrizoate sodium 
and diprotrizoate with its relatively low 
iodine content (40 per cent) does not result 
in any significant loss of roentgenographic 
quality. The evaluation of this quality is 
based primarily upon a comparison with 
$00 cases using diatrizoate sodium and 
methylglucamine (hypaque-M, 9o per 
cent). The lack of untoward reactions was 
also a feature of this contrast medium; 
however, the higher viscosity is a definite 
handicap when large amounts are neces- 
sury, 5 

It appears that the lower iodine content 
of the new mixture diatrizoate sodium and 
diprotrizoate is compensated for by the 
larger amount of medium that can be in- 
jected per unit of time. 

Fourteen of the patients receiving the 
mixture diatrizoate sodium and diprotrizo- 
ate (ditriokon) also received injections of 
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diatrizoate sodium and methvlglucamine 
(hy paque-M, go per cent) during the study. 
No distinct differences were observed be- 
tween the angiograms. The amount of 
transient flushing was similar. 


CONCLUSIONS 


A new contrast medium consisting of a 
mixture of diatrizoate sodium and dipro- 
trizoate (ditriokon) has a relatively low 
viscosity which facilitates manual or me- 
chanical injections for angiography. During 
selective right heart catheterization and 
retrograde aortography, no significant ad- 
verse reactions were attributable to this 
contrast medium even when multiple In- 
jections were made. A total of 384 injec- 
tions were performed in 216 patients. The 
quality of cine-angiographic films obtained 
was satisfactory for diagnostic purposes. 


J. Gerard Mudd, M.D. 

St. Louis University School of Medicine 
1325 South Grand Boulevard 

St. Louis 4, Missouri 
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THE SIXTY-THIRD ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


HE Sixty-third Annual Meeting of the 

American Roentgen Ray Society was 
again held at the Shoreham Hotel in 
beautiful Washington, D. C., from Tues- 
day, October 2 through Friday, October 5, 
1962. President Traian Leucutia called the 
meeting to order and introduced the Honor- 
able M. Trobrine, President of the Board of 
Commissioners of the District of Columbia, 
who in well chosen words welcomed the 
Society to our nation’s capital. 

President-Elect Earl E. Barth was then 
installed as President of this Society and 
Dr. Robert C. Pendergrass, Chairman of 
the Executive Council, awarded the Presi- 
dent’s Medal to him. Following this the 
traditional presentation of a symbolic gavel 
fashioned from a mastodon’s tooth recov- 
ered from Alaskan glacial ice and a working 
gavel fashioned from memorabilia of Rónt- 
gen, Coolidge and Snook was made by 
President Leucutia. 

The Inaugural Address by President 
Barth entitled “Radiology and the Chang- 
ing Medical Scene," stressed the impor- 
tance of keeping radiologic practice patient- 
oriented and described certain outside in- 
fluences which might affect this aim 
unfavorably. Radiology is a branch of 
medicine and has contributed immeasur- 
ably to the advancement of medicine. It 
must never be so "scientific" and so in- 
volved in technical features, nor so institu- 
tionalized, that the patient ceases to be the 
main concern. In rendering competent 
radiologic service, the private and/or office 
practice of radiology is a significant factor; 
its demise would be distressing and cer- 
tainly would render our specialty less 
attractive to qualified young trainees. The 
apparent declining prestige of the physician 


is merely a reflection of the increasing 
medical sophistication of our American 
patient public. Dr. Barth's scholarly and 
thought-provoking Inaugural Address is 
published in full in this issue of the Jour- 
NAL. 

The Scientific Session of the Society 
began immediately thereafter with the 
presentation of ten papers devoted to 
various aspects of the examination and 
treatment of lesions of the head and neck. 
The roentgenographic evaluation of the 
temporal bone has become increasingly im- 
portant with the development of surgical 
procedures in this area and a number of 
papers pertained to this subject. Three of 
these were concerned with radiation 
therapy. 

The programming of scientific papers in 
the morning, providing time for study of 
scientific and technical exhibits as well as 
attendance at the Instruction Courses, was 
again carried out with considerable success 
this year. The scientific exhibits, so eff- 
ciently gathered and arranged by the Com- 
mittee under the Chairmanship of Dr. 
James P. Cooney of New York City are 
described elsewhere in this issue of the 
JOURNAL. 

On Tuesday evening the Annual Cald- 
well Lecture was given by Dr. C. Allen 
Good, Head, Section of Diagnostic Roent- 
genology, Mavo Clinic and Professor of 
Radiology, Mayo Foundation Graduate 
School, University of Minnesota, Roches- 
ter, Minnesota. The title of his lecture was 
“Tumors of the Small Intestine.” Dr. Good 
was introduced by Dr. Clyde A. Stevenson, 
Director of Radiology, Sacred Heart Hos- 
pital, Spokane, Washington. Dr. Good, 
with characteristic thoroughness and ex- 
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traordinary clarity, presented the subject of 
tumors of the small intestine in a most 
interesting fashion. Based on one of the 
most extensive experiences to date, he well 
documented the relative incidence of these 
lesions and explored their numerous diag- 
nostic implications. The overflowing audi- 
ence was an expression of the great popu- 
laritv of Dr. Good as well as of the high 
esteem in which he is held. Following Dr. 
Good’s Lecture, President Barth presented 
to him the Caldwell Medal which is the 
highest award offered by the Society for 
meritorious and scientific achievement. 

On Wednesday the Scientific Session was 
resumed with Dr. Richard Schatzki pre- 
siding. Nine papers on the diagnostic as- 
pects of gastrointestinal tract conditions, a 
paper on the roentgen manifestations of 
hypokalemia, and a paper on radiation 
therapy with high energy electron beams 
emploving pencil beam scanning were pre- 
sented. Portable radioactive sources for 
diagnostic radiography and studies on 
oncolysis-promoting humoral substances 
produced by whole body irradiation were 
other subjects concluding the morning’s 
presentations. 

On Wednesday afternoon the activities 
of the American College of Radiology re- 
garding its efforts to strengthen radiology 
and to better serve patients were lucidly 
described. Dr. Earl E. Barth was the presid- 
ing officer. Dr. Arthur J. Present moderated 
a panel on which Dr. T. J. Wachowski, Dr. 
George Cooper, Jr., Dr. Wallace D. Bu- 
chanan, Dr. John D. Reeves and Dr. A. 
Alan Sampson served. This informative 
panel presentation of the activities of the 
American College of Radiology was verv 
well attended and delved into manv ex- 
tremely important problems which must 
be met and solved by this organization. 

On Thursday morning scientific papers 
concerned with the study of speech, pul- 
monary arterial coarctations, angiography 
of the systemic pulmonary circulation, 
diagnosis of complications of cvstic fibrosis, 
certain aspects of mammography, the effect 
of radiation on the physiology of small 
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blood vessels, lymphatic dynamics in cer- 
tain abnormal states, analysis of in-phan- 
tom dosimetry and an approach to radia- 
tion dosimetry in diagnostic radiology were 
presented. For this session an excellent 
symposium on “The Role of the Radiolo- 
gist in Fallout Problems" was arranged bv 
Dr. James P. Cooney who also acted as the 
Moderator. Colonel James T. Brennan dis- 
cussed the various kinds of radiation injury 
produced by fallout and Dr. Lauriston S. 
lavlor dealt with certain aspects of the 
nuclear attack. A question and answer 
period relative to these problems ablv con- 
ducted by Colonel James B. Hartgering 
concluded this extremely interesting and 
instructive symposium. 

On Thursday evening the Annual Ban- 
quet was held in the Terrace Banquet 
Room with the announcement of the newly 
elected officers by Dr. Earl E. Barth. 
Awards were presented for scientific ex- 
hibits judged to be outstanding. Later, a 
most entertaining floor show was followed 
by a pleasant evening of dancing. 

On Friday morning papers on a tech- 
nique for renal cyst puncture, xanthoma- 
tous pyelonephritis, certain roentgen signs 
for severe hydronephrosis, evaluation of 
nephrotomography in urologic diagnosis, 
selective renal angiography, percutaneous 
left brachial aortography, and cinefluoro- 
graphic investigation of the genitourinary 
tract were presented. Other papers dealt 
with intraosseous venographv in pelvic 
malignancy, lymphangiography, cancer of 
the uterine fundus, carcinoma of the ovary 
and an after-loading cesium applicator for 
carcinoma of the cervix. 

The dean of the Instruction Courses, Dr. 
Harold O. Peterson, assisted by Dr. Donn 
G. Mosser, again assembled a most inter- 
esting collection of courses on various as- 
pects of radiology dealing with diagnosis, 
therapy and interrelated subjects. The 
attendance at these Instruction Courses is 
always a tribute to the judgment and or- 
ganizational ability of Dr. Peterson and 
his associate. 

The number of technical exhibits was the 
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largest of any meeting thus far held in 
Washington. These were assembled under 
the capable direction of Mr. Clifford L. 
Sherratt, Honorary Member, and Dr. 
James C. Cook, Manager of the Annual 
Meeting. A list of the technical exhibits is 
published elsewhere in this issue of the 
JOURNAL. 

The location of the meeting in our na- 
tion’s capital, beautifully architectured by 
the famous Charles Pierre L’Enfant, is 
always most satisfactory to members and 
guests of the Society. The Committee on 
Local Arrangements under the Chairman- 
ship of Dr. Edgar M. McPeak, and the 
Ladies Committee under the most capable 
Chairmanship of Mrs. McPeak, attorded 
everyone an opportunity to enjoy various 
sights and sounds of Washington. On Mon- 
day, the ladies attended a golf widows’ 
dinner at a famous seafood restaurant fol- 
lowed by a night bus tour of Washington. 
On Tuesday, Embassy tours and teas were 
arranged. A White House tour on Wednes- 
day morning made it possible for the ladies 
to see the results of the First Lady’s redec- 
oration of portions of the White House and 
to admire priceless objets d’art—reminders 
of our early American heritage. A delighttul 
luncheon followed at the Shoreham with a 
most entertaining presentation of human- 
like bunnies from “Hoppersville.”” A gen- 
eral tour of the Washington area, including 
Arlington and Mount Vernon with a 
luncheon in Arlington was slightly damp- 
ened by weather but nonetheless enjoyed 
by all on Thursday. 
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The Society is deeply indebted to Mrs. 
Edgar McPeak and her Committee for this 
outstanding program which delighted the 
ladies. 

The Annual Golf Tournament, held at 
the Manor Country Club Monday after- 
noon and arranged under the Chairmanship 
of Dr. Ralph M. Caulk, again proved to be 
most enjoyable. This beautiful and difficult 
course afforded the golfers an opportunity 
to test their mettle and subsequently to 
attend an excellent golf dinner. 

To the Management and Staff of the 
Shoreham Hotel, the Society extends its 
sincere thanks for excellent service. The 
many occasions on which the Society has 
returned to this hotel testifies to its popu- 
larity. 

The Committee on Press Relations with 
Dr. Karl C. Corley as Chairman and with 
the aid and advice of Mr. Otha W. Linton 
and Mr. David G. Pettengill from the 
American College of Radiology released 
press notices and conducted various public 
relations activities. 

Dr. Edgar McPeak deserves a special 
thank you for his suave, distinguished 
Chairmanship of the Committee on Local 
Arrangements. 

President Barth may reflect in the glory 
of the largest attendance ever recorded at a 
meeting of the American Roentgen Ray 
Society. The meeting was conducted in a 
most congenial atmosphere and through 
this atmosphere the personality of its 
President shone most brightly. 

KENNETH L. KnaAnBENHOrr, M.D. 
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THE SCIENTIFIC EXHIBITS 


HE SCIENTIFIC EXHIBITS of the 

Sixty-third Annual Meeting of the 
American Roentgen Ray Society held at 
the Shoreham Hotel, Washington, D. C., 
October 2 to October 5, 1962 were the 
largest in number and volume in the 
Society’s history and they were unques- 
tionably of the highest technical quality 
and greatest documentary value. To Dr. 
James P. Cooney, enthusiastic and untiring 
Chairman of the Scientific Exhibits Com- 
mittee who assembled this magnificent 
array of displays, thereby contributing im- 
measurably to the success of this year’s 
Annual Meeting, the Society is greatly in- 
debted and expresses its unbounded grati- 
tude. The Committee on Awards must have 
had considerable difficulty in making the 
appropriate selection for the customary 
prizes. After thoughtful consideration, a 
Gold Medal, Silver Medal, Bronze Medal 


and 7 Certificates of Merit were awarded. 


GoLp MEDAL 


A Dynamic Classification of Bone Dys- 
plasias. Philip Rubin, M.D., University of 
Rochester Medical Center, Rochester, New 
York. 

There is a logic to the order of bone 
growth. This order is the basis of the pro- 
posed dynamic classification of bone dys- 
plasias by the exhibitor and rests on an 
understanding of the processes involved in 
normal bone development. All modeling 
errors are expressed as departures from the 
normal. The pathologic process in skeletal 
dysplasias is therefore due to deficiency or 
excess of a normal activity; 7.e., hypoplastic 
versus hyperplastic. The error is an in- 
trinsic defect and is generalized in distribu- 
tion. The selection of skeletal sites rests as 
much on the dynamics of bone modeling in 
ditterent parts of the body as it does on the 
pathologic upset. 

From the experimental induction of bone 
dysplasias by irradiation of selective sites, 
the exhibitor found that each specific seg- 
ment of tubular bones has a specific func- 


tion in modeling. If a certain process is al- 
tered, a specific abnormality results. The 
fundamental assumption of this classifica- 
tion is that there can be only one dysplasia 
for each error and conversely a specific 
error can result in only one dysplasia. There 
may be variations in presentation of the 
same dvsplasia but the fundamental theme 
must be the same. 

The exhibitor postulates certain sets of 
assumptions to evolve his hypothesis of 
bone modeling on the basis of experimental 
and clinical observations. These assump- 
tions were listed in detail. 

The following new terminology and 
classification are proposed: 

DYSPLASIA. This is a disturbance in bone 
form or modeling which assumes a disturb- 
ance in growth, intrinsic to bone. The hypo- 
plastic group comprises: epiphysis: Mor- 
quio's disease, epiphyseal dysgenesis punc- 
tata, epiphyseal dysgenesis multiforme; 
physis: achondroplasia, metaphyseal dysos- 
tosis; metaphysis: hypophosphatasia, osteo- 
petrosis, metaphyseal dysplasia; diaphysis: 
osteogenesis imperfecta. The hyperplastic 
group includes: physis: Marfan’s and 
Ollier’s disease; metaphysis: exostosis; dia- 
physis: Engelmann’s disease and hyper- 
phosphatasia. 

DYSTROPHY. This is a disturbance in bone 
form or modeling which assumes a disturb- 
ance in nutrition or metabolism extrinsic 
to bone. The conditions enumerated under 
this terminology are: epipAysis: hypothy- 
roidism; pAysis: hypo- and hyperpituitar- 
ism, Hurler's syndrome; metapAysis: rachi- 
tform diseases, Gaucher's disease, heavy 
metal intoxication, hypreparathyroidism; 
diaphysis: vitamin A and D intoxication. 

pysosrosis. This is a disturbance in bone 
form or modeling which assumes a dis- 
turbance or defect in development or mes- 
enchymal tissues. Under this classification 
are included: epiphysis: dysplasia epiphy- 


sealis hemimelica; physis: Ellis Van 
Creveld's syndrome, peripheral dysostosis; 
metaphysis:  osteopoikilosis, osteopathia 
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striata, cortical defects; diaphysis: melor- 
rheostosis, polyostotic fibrous dysplasia, 
cleido-cranial dysostosis. 

Many beautiful roentgenographic repro- 
ductions and appropriate diagrams, skill- 
fully displayed, illustrated this outstanding 
exhibit. 


SiLvER MEDAL 


Some New Portable Radioactive Sources 
for Diagnostic Radiography. Kenneth L. 
Krabbenhoft, M.D., Harper Hospital, and 
Farno L. Green, M.S., Detroit, Michigan. 

Radioactive isotope sources permitting 
portable applications in diagnostic radiog- 
raphy have been evaluated in the past. 
Such sources have displayed certain dis- 
advantages. In the present investigation 4 
isotopes were studied in relation to prac- 
ticability of clinical application. The ad- 
vantages of some of these radioisotope 
sources are as follows: easily portable; 
easily used; source cannot fail unexpect- 
edly; constant voltage; electrical power not 
required; no electrical or explosion hazards; 
minimum system maintenance; operator 
easily protected; exposure times not critical 
with wide film latitude; low patient dosage; 
minimum space requirement for use and 
storage. 

Radioactive isotopes emitting low energy 
photons (characteristic x-rays, gamma rays, 
Bremsstrahlung) suitable for clinical radiog- 
raphy are few in number. Certain factors 
such as problems of source fabrication, 
housing in a suitable exposure device, 
specific activity, necessary source size and 
useful life limit their scope. The disadvant- 
ages may be enumerated as follows: long 
exposure times; periodic source replace- 
ment is necessary; several isotopes with 
different energies are required to equal the 
versatility of x-ray; portable device con- 
taining the shielded source must be pro- 
tected from loss. 

Four radioisotopes were evaluated in 
clinical applications and compared with 
thulium 170 (Em?) which has been the 
subject of several previous studies during 
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the past I2 years. These isotopes were: 
ytterbium 169 (Yb), gadolinium 153 
(Gd), samarium 153 (Sm!9), and lutetium 
177 (Lu). Their physical characteristics 
(approximate half-life, photon energies, 
source strength, pellet size, etc.) were 
presented in detail and compared with 
those of Tm? and Co, 

Yb! (32 day half-life) was compared 
with Gd! (240 day half-life) and Tm!’ 
(127 day half-life) for relatively thin section 
radiography, e.g., the hand. In the examina- 
tion of thicker body sections, e.g., the chest, 
Y b! was compared with Sm" (2 day half- 
life) and Lu!" (7 day half-life). The long 
half-life of Gd? would suggest its prefer- 
ability, providing sufficient source strength 
were available. Sm™ has an almost identi- 
cal spectral energy distribution with Gd! 
and therefore the results obtained with 
either of these radioactive isotopes would 
be comparable to the other in regard to 
quality, contrast, definition, etc. 

Exposure times of less than 1 second were 
achieved with Yb!* sources in the radiog- 
raphy of extremities. Some Yb!** sources 
allowed chest exposures as short as 1i 
second. Exposures with other sources were 
considerably longer. 

Further studies were made with sta- 
tionary and reciprocating grids, variable 
exposure times and different source-film 
distances. 

Of the sources investigated, Yb? was 
found to be tne most versatile because of 
adequate intensity, acceptable useful life, 
and wide energy spectral distribution. A 
portable unit which weighs only 25 pounds 
was constructed. 

The practical application of this unit was 
illustrated by beautiful color photographs, 
and many unusual radiographs of good 
diagnostic quality were presented. 

In the conclusion it was emphasized that 
radioisotope radiography is not competing 
directly with conventional roentgeno- 
graphic techniques. The limitations are 
primarily the result of presently available 
specific activities. Remote areas and disas- 
ter situations where electricity is unavail- 
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able may be the most logical spheres for 
utilization of these portable units. 


BRONZE MEDAL 


Normal and Pathologic Roentgen Anatomy 
of the Middle Ear and Mastoid Process. 
Lewis E. Etter, M.D., and Lawrence Cross, 
R.T., Western Psychiatric Institute and 
The Falk Clinic, Pittsburgh, Pennsylvania. 

Conventional and magnification studies 
of the temporal bones of living subjects 
have been made to clearly demonstrate the 
anatomic features involved in the middle 
ear and its related parts. 

Magnification of the anatomic structures 
has greatly helped in understanding rela- 
tions of the internal acoustic meatus, coch- 
lea, labyrinth, middle ear, attic, bony 
bridge, aditus, mastoid antrum and ossicles. 

This excellent exhibit placed emphasis on 
precision roentgenography for either con- 
ventional or magnification techniques in 
order to delineate normal and pathologic 
processes. Variations of the dorsoventral 
angle were illustrated as well as angula- 
tions necessary to demonstrate the tym- 
panic cavity and ossicles in the base view of 
normal subjects and in pathologic condi- 
tions. 


CERTIFICATES OF MERIT 


1. Lymphography. Patrick A. Dolan, 
M.D., University of Texas M. D. Anderson 
Hospital and Tumor Institute, Houston, 
Texas. 

Lymphography provides a direct method 
of opacitying certain areas of the lymphatic 
system and has proved to be of great value 
in the investigation of patients with sus- 
pected or confirmed malignancy. 

The technique of examination as per- 
fected at the University of Texas M. D. 
Anderson Hospital and Tumor Institute 
was shown and experience with the first 200 
cases was discussed. As would be expected 
in a tumor institute, there has been a very 
high incidence of pathology, a diversity of 
material and excellent clinical and patho- 
logic correlation. 
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2. Mammography. Robert L. Egan, 
M.D., The University of Texas M. D. 
Anderson Hospital and Tumor Institute, 
Houston, Texas. 

The technique of soft tissue roentgenog- 
raphy of the breast was discussed as well 
as the amount of radiation received by the 
patient. 

The study was based upon preoperative 
diagnosis of the surgeon, an independent 
evaluation by the radiologist and a final 
diagnosis of the pathologist. A total of 
2,000 cases coming for biopsy were studied 
by 24 participating institutions in col- 
laboration with the Cancer Control Pro- 
gram, U.S.P.H. Service. All mammograms 
were reviewed by the exhibitor as a blind 
study and all tissue sections were reviewed 
by a single pathologist. 

Eight groups of mammograms were cir- 
culated for interpretation of the 24 partici- 
pating institutions without other informa- 
tion. 

Some additional 30 radiologists who have 
visited the M. D. Anderson Hospital and 
Tumor Institute for studying mammog- 
raphy and who have set up the technique 
in their respective institutions contributed 
their results. The exhibitor’s own results 
as well as the composite results of the par- 
ticipating radiologists were presented in a 
statistical form. The importance of dis- 
covery of “occult carcinomas" was empha- 
sized. 

3. Rheumatoid Arthritis; New Signs in 
Neglected Sites: The Shoulder Girdle and 
Thoracic Cage. Frieda Feldman, M.D., and 
Meyer Alpert, M.D., Columbia Presby- 
terian Medical Center, New York, New 
York. 

Both uncommon and hitherto undes- 
cribed roentgen manifestations as they 
affect the shoulder girdle and thoracic cage 
were illustrated and discussed. Although 
infrequently studied, these areas may be 
highly rewarding in the diagnosis of this 
disease. 

4. Roentgenologic Features of Single and 
Multiple Coarctations of the Pulmonary 
Artery and Branches. Brit B. Gay, Jr., 
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M.D., Wade H. Shuford, M.D., Robert H. 
Franch, M.D., and James V. Rogers, Jr., 
M.D., Emory University School of Medi- 
cine, Atlanta, Georgia. 

The literature on coarctations of the 
pulmonary artery was reviewed. A series of 
12 new cases was also presented, 2 with 
complete autopsy studies. The essential 
clinical features and cardiac catheteriza- 
tion findings were described. 

The exhibit illustrated the roentgeno- 
graphic and angiocardiographic features of 
the various types of pulmonary coarcta- 
tion. An anatomic classification of the types 
was given. 

Pulmonary artery coarctation is no 
longer considered a rare anomaly. With in- 
creasing knowledge of this condition, the 
number of cases diagnosed will probably 
rapidly increase. 

c. Certain Ring Shadows in the Stomach 
and Duodenum—Their Interpretation and 
Significance. Mortimer Lubert, M.D., and 
George R. Krause, M.D., Mount Sinai 
Hospital, Cleveland, Ohio. 

One generally overlooked cause of “ring 
shadows” is the ordinary peptic ulcer. In 
some instances, the ring shadow is the first 
or only way in which an ulcer may be seen. 
In other situations, the ring shadows may 
be the only way to confirm an ulcer seen in 
only one projection. When more than one 
ulcer is present, one may show as a fleck but 
the other is seen as a ring. The nature of the 
ring may be useful in the differential diag- 
nosis between benign ulcer and carcinoma. 

Clinical material, roentgenograms, and 
diagrams illustrating these points were 
presented. 

6. Plesiosectional Tomography of the Tem- 
poral Bone; A New Multi-Screen Cassette. 
Margaret J. McGann, A.B., R.T., and 
Marc S. Lapayowker, M.D., Temple Uni- 
versity Medical Center, Philadelphia, 
Pennsylvania. 

A new multi-screen cassette was shown, 
enabling plesiosectional roentgenography 
with only 1 mm. separation between the 
lavers, using conventional tomographic 
equipment and a single exposure. 
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The exhibit contained examples of tem- 
poral bone tomograms, beautifully illus- 
trating the normal anatomy and selected 
pathologic conditions. 

7. Simple Radiographic Demonstration of 
Eustachian Tubes and Abnormalities. M. H. 
Wittenborg, M.D., and E. B. D. Neuhau- 
ser, M.D., Children's Hospital Medical 
Center, Harvard Medical School, Boston, 
Massachusetts. 

A simple new technique for radiography 
visualizing patency, non-patency and ab- 
normalities of the eustachian tube was pre- 
sented and some of the abnormalities were 
demonstrated. 

The study extended from the newborn to 
the adult, and the exhibit contained num- 
erous splendid examples illustrating the 
diagnostic value of the technique. 


OTHER EXHIBITS 


Other excellent exhibits were: 

Laminagraphic Control for Stereotactic 
Thalamotomy. Colvin H. Agnew, M.D., 
Karl Youngstrom, M.D., and Charles 
Brackett, M.D., University of Kansas 
Medical Center, Kansas City, Kansas. 

This exhibit demonstrated the technique 
permitting precise localization of the an- 
terior and posterior commissure with air 
contrast. Coordinates of the thalamic nu- 
clei are determined from the anterior com- 
missure. The stereotactic device enables 
introduction of the balloon-type pallidot- 
omy needle with minimum undesirable 
damage. 

The method of precise localization sup- 
plements the clinicopathologic studies aug- 
menting present knowledge. The prelimi- 
nary results obtained in Parkinson's disease 
were tabulated. 

Roentgenkymography of the Heart. Gilbert 
H. Alexander, M.D., and Marie H. Manno, 
M.D., St. Francis General Hospital and 
Rehabilitation Institute, Pittsburgh, Penn- 
sylvania., 

Kymographic studies of the heart were 
evaluated to determine criteria offering 
reliable information in regard to the specific 
diagnostic problem. Examples of proven 
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cases of acquired and congenital heart 
disease were presented. 

Organ Scanning With Radioactive Iso- 
topes; Examples of Clinically Useful Scans. 
Harold L. Atkins, M.D., Columbia-Presby- 
terian Medical Center, New York, New 
York. 

Clinically useful scans performed with 
various isotopes were demonstrated. Cold 
and hot thyroid nodules, substernal goiter 
and thyroid carcinoma were seen with I??!, 
Splenic localization with Cr?!, kidney locali- 
zation with Hg? and liver scans with Au!?5 
demonstrated a variety of clinical condi- 
tions. 

Malformation of Intracranial Vessels; 
Surgical Treatment With Artificial Emboli. 
Willy E. Baensch, M.D., and Alfred B. 
Luessenhop, M.D., Georgetown University 
Medical Center, Washington, D. C. 

The exhibitors found in their vast ma- 
terial of cerebral arteriograms quite a 
number of malformations, which may 
cause severe headache, hemorrhages, epi- 
lepsy and heart disease. As the multiplicity 
of the aneurysm is well known, they con- 
centrated on arteriovenous fistula, which is, 
unfortunately, called in many monographs 
"aneurysm," although in fact, it 1s a short- 
circuit between an artery and a vein. Since 
the involved veins are markedly dilated, 
surgical treatment 1s being tried. 

Luessenhop and Fulcher treated such 
cases very successfully with an artificial 
embolus. Arteriograms before and after 
surgical treatment were shown. 

Gravitational — Placentography. | Frank 
Behlke, M.D., Harry W. Fischer, M.D., 
and William C. Goddard, M.D., College of 
Medicine, State University of Iowa, Iowa 
City, Iowa. 

Gravitational placentography, a method 
of indirectly localizing the placenta, based 
on the effect of gravity on the fetus in rela- 
tion to the maternal pelvis was utilized in a 
two-year period at the University of Iowa 
Hospital. With the “double set-up" exami- 
nation performed by the obstetrician, as 
indicated, the combined roentgenologic and 
clinical accuracy was high. Advantages in 
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addition to the accuracy, are that no special 
equipment or injection procedure is re- 
quired and radiation exposure is not ex- 
cessive. In each case, this cooperative ap- 
proach led to correct handling of the bleed- 
ing third trimester patient. 

The exhibit demonstrated the method in 
detail. 

Demonstration of Calcified Coronary Ar- 
teries in Humans Using Image Amplification 
Fluoroscopy. Charles E. Bickham, Jr., 
M.D., and Carolyn Edwards, M.D., Doc- 
tors Hospital, Washington, D. C. 

This exhibit contained roentgenograms 
of postmortem hearts demonstrating the 
types of coronary artery calcifications. Also 
injected hearts were demonstrated. A num- 
ber of roentgenograms of the chest and spot 
films showed the calcified coronary vessels 
which were seen during fluoroscopy. 

The panels included in the exhibit illus- 
trated the technique, limitations, other 
techniques available, the differential diag- 
nosis, and the clinical value of the examina- 
tion. 

Medical Photoscanning Utilizing Closed 
Circuit Television. Prentiss M. Dettman, 
M.D., Ronald R. Lund, M.D., and Loy T. 
Brown, M.D., U. S. Naval Hospital, Na- 
tional Naval Medical Center, Bethesda, 
Marvland. 

A brief introduction to radioisotope or- 
gan photoscanning was presented with 
representative examples of thyroid, liver, 
kidnev, brain, spleen, heart and bone scans 
displayed. 

A continuous silent movie was projected 
through a simulated television screen to 
show the application of television contrast 
enhancement. 

Roentgenographically | Controlled Percu- 
taneous Injection Through the Foramen 
Ovale of the Trigeminal Root for Tic Dou- 
loureux and of the Thalamus for Parkin- 
sonism. Arthur Ecker, M.D., and Theodore 
Perl, M.D., State University of New York 
College of Medicine, Syracuse, New York. 

This exhibit consisted of a series of photo- 
graphs, drawings, and  roentgenograms 
illustrating two techniques. 
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The first is a method of placing a needle 
accurately in the trigeminal ganglion for 
alcohol injection in the treatment of tic 
douloureux. Preliminary roentgenograms 
are made for the guidance of insertion of 
the needle through the cheek and foramen 
ovale, and roentgenograms with the needle 
in place are made for precise adjustment of 
depth. 

The second technique is an extension of 
the first. It permits accurate placement of a 
needle through the cheek and foramen 
ovale into the antero-infero-lateral portion 
of the thalamus for thalamolvsis in the 
treatment of the rigidity and tremor of 
parkinsonism. Roentgenograms are made 
to determine the target in the thalamus 
and the entry point on the skin in relation 
to the foramen ovale. 

New Technique for Accurately Projecting 
the Dorsum Sellae into the Foramen Mag- 
num. Lewis E. Etter, M.D., and Lawrence 
Cross, R.T., Western Psychiatric Institute 
and Clinic, Pittsburgh, Pennsylvania. 

This new technique was described in 
detail and the appropriate projection angle 
was illustrated on dry skull specimen. 

Percutaneous Transhepatic Cholangiog- 
raphy. John A. Evans, M.D., Peter Tillot- 
son, M.D., and Zuheir Mujahed, M.D., The 
New York Hospital—Cornell Medical Cen- 
ter, New York, New York. 

The differentiation between obstructive 
and hepatocellular jaundice remains dif- 
cult and sometimes impossible despite the 
best clinical and laboratory knowledge. 
Conventional diagnostic roentgen examina- 
tions of the gallbladder and bile ducts offer 
no help since oral and intravenous cholan- 
giography are of no value in the presence of 
jaundice and high serum bilirubin. Percu- 
taneous transhepatic cholangiography pro- 
vides the opporutnity of visualizing the bile 
duct system when oral or intravenous 
methods fail. It is particularly helpful in 
the presence of clinical or chemical jaundice 
and offers the opportunity of diagnosis prior 
to surgical exploration. It is, furthermore, 
capable of demonstrating intrahepatic 
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pathology not identifiable by other known 
preoperative or operative diagnostic 
methods. 

This exhibit demonstrated that percu- 
taneous transhepatic cholangiography pro- 
vides definitive diagnostic information in 
situations which otherwise might require 
exploratory laparotomy for recognition of 
the problem. 

The Radioactive I Rose Bengal Hepa- 
toscan. Frieda Feldman, M.D., Sidney Ru- 
benfeld, M.D., and Carl Collica, B.S., 
Department of Radiation Therapy, New 
York University, Bellevue Medical School, 
New York, New York. 

The radioisotopic survey technique as 
applied to hepatoscanning with I"! rose 
bengal furnishes a simultaneous functional 
and anatomic approach to the diagnosis of 
hepatic diseases. 

An accurate liver function test facilitates 
detection of focal or diffuse hepatic abnor- 
malities, isolates and pinpoints disease. 
Accurate localization of the lesion yields 
superior diagnostic results in conjunction 
with clinical evaluation, biochemical study 
and needle biopsy. The combined approach 
IS superior to any single technique used 
alone. Maximum information is obtained. 

The method establishes diagnostic pat- 
terns in a variety of clinical situations. 

The exhibit presented the method, ma- 
terial and results in detail. 

Roentgenologic Observation of Growth Rates 
of Colonic Polyps and Cancer. Leo S. Figiel, 
M.D., Steven J. Figiel, M.D., and Fred K. 
Wietersen, M.D., Grace Hospital, Detroit, 
Michigan. 

A series of cases illustrating the develop- 
ment of cancer of the colon in typical ad- 
vanced forms was presented. Correlation of 
time and growth was made and a growth 
cvcle or “doubling time” was established 
for each case. Roentgenographic differen- 
tiation of benign and malignant polyps was 
discussed and illustrated. Criteria for 
surgery of colonic polyps were given. 

Hyperplastic Cholecystoses. John P. Foto- 
poulos, M.D., Arthur R. Crampton, M.D., 
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and Howard C. Burkhead, M.D., Evanston 
Hospital (Northwestern University Medi- 
cal School), Evanston, Illinois. 

Hyperplastic cholecystosis is a complex 
of non-inflammatory, non-calculous gall- 
bladder diseases which includes cholestero- 
losis, adenomvomatosis and associated 
neuromatosis. In certain individuals this 
abnormality is clinically significant. 

The various roentgen manifestations of 
cholesterolosis and adenomyomatosis were 
illustrated. Gross and microscopic material 
from selected operated cases was shown. 

Lymphangiography in Therapy and Sur- 
gery, Col, H: GC, Harrell, MC, Chief, Capt. 
R. M. Wright, MC, Capt, F. A. Halaby, 
MC, Capt. J. H. Freeman, MC, Capt. J. C. 
Turner, MC, and Capt. L. Galdieri, MC., 
Radiologv Service, Walter Reed General 
Hospital, Washington, D. C. 

This exhibit demonstrated the use of 
lymphangiography in pre- and post-lymph- 
adenectomies as an aid to lymph node 
dissection at the time of surgery, and for 
postsurgical evaluation of the effectiveness 
of the dissection. A lymphangiographic 
demonstration of post-lymphadenectomy 
complications was included. 

Another section showed the method and 
value of utilizing opacified lymph nodes for 
following the results of radiation therapy 
and in detecting subsequent metastatic 
lesions. 

Also included was a section dealing with 
the possible therapeutic applications of 
lymphangiography, through the utilization 
of intralymphatic injections of radioiso- 
topes. 

A Case of the Day. Col. H. C. Harrell, 
MC, Chief. Presented by Capt. J. H. Free- 
man, MC, Radiology Service, Walter Reed 
General Hospital, Washington, D. C. 

In this exhibit an interesting “‘case of the 
day" was presented with all pertinent data 
for the diagnostic acumen of the visiting 
participants. 

Neonatal Intestinal Obstruction. John W. 
Hope, M.D., Milton L. Wagner, M.D., and 
Klaus W. Bren, M.D., The Children’s Hos- 
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pital of Philadelphia, Philadelphia, Penn- 
sylvania. 

Intestinal obstruction in the newborn 1s 
a surgical emergency. Its prompt recogni- 
tion by the clinician and diagnosis by the 
radiologist can be lifesaving. 

This exhibit was designed to illustrate 
the more commonly encountered lesions 
from the pylorus to the anus. Particular 
attention was directed to the usefulness of 
air rather than an opaque contrast medium 
to establish a diagnosis. 

Left Brachial Aortography. Bill G. Karras, 
M.D., and Abram H. Cannon, M.D., 
Department of Diagnostic Radiology, Chi- 
cago Wesley Memorial Hospital and North- 
western University Medical School, Chi- 
cago, Illinois. 

This exhibit demonstrated the technique 
and results of a new method of aortography. 
By means of a pressure injection of the con- 
trast medium into the left brachial artery 
through a No. 17 gauge needle excellent 
visualization of the abdominal aorta and its 
vessels is obtained. No catheter cut-down 
or direct aortic puncture 1s needed. 

The technique, examples of aortograms 
and the advantages of the method were 
described in detail. 

Ego-D-Flater ITT. Elliott C. Lasser, M.D., 
John H. Feist, M.D., Robert N. Berk, 
M.D., and Richard C. Granke, B.S., Uni- 
versity of Pittsburgh School of Medicine, 
Presbyterian-University Hospital, Pitts- 
burgh, Pennsylvania. 

An automatic testing and grading device 
illustrating the possibility of errors in 
roentgen diagnosis based on gross morphol- 
ogy alone was presented. Two anatomic 
regions were utilized, 7.e., the descending 
duodenum and the breast. 

Roentgen Demonstration of Lesions of the 
Hypopharynx. J. Francis Mahoney, M.D., 
and Thomas C. Jacob, M.D., Fitzgerald 
Mercy Hospital, Darby, Pennsylvania. 

This exhibit was a demonstration of the 
anatomy, function and lesions found in the 
hvpopharynx. Spot filming technique was 
used with barium double contrast roent- 
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genograms obtained during fluoroscopic 
observation. Cases demonstrating tumors, 
the regression of tumors during radiation 
therapy, anomalies, pneumatoceles, post- 
operative appearance after radical surgery 
and cases showing a neurologic deficit were 
presented. 

Increased Radtosensitivity Through Intra- 
Arterial Infusion of Hydrogen Peroxide. 
John T. Mallams, M.D., George A. Balla, 
M.D., and James W. Finney, M.A., Baylor 
University Medical Center, Dallas, Texas. 

There is evidence to support the hy poth- 
esis that a direct relationship exists be- 
tween available oxygen and tissue radio- 
sensitivity. Various investigators accepting 
this thesis have shown that by increasing 
the available oxygen in human tumors, 
radiosensitivity is thereby increased. Stud- 
ies in humans and animals in whom hydro- 
gen peroxide was used as a source of oxygen 
in a regional intra-arterial infusion system 
were discussed. 

Photographs of the procedure, animals 
and humans were shown, illustrating the 
efficacy of this method. 

Multiple telephones were provided for 
listening to the tape recorded protocols. 

Evaluation of a New Angiographic Con- 
trast Medium. T. R. Marshall, M.D., and 
T. Ling, M.D., Department of Radiology, 
University of Louisville School of Medicine, 
Louisville, Kentuckv. 

This exhibit gave a brief summary of the 
development of the opaque media. Some 
advantages of a new opaque medium were 
also discussed. 

The clinical evaluation in over 1,000 pa- 
tients and 1,925 injections was presented. 

Opacification of Small Bowel with Intra- 
venously Administered Contrast Medium. 
James T. McClintock, M.D., and Emanuel 
Salzman, M.D., Denver General Hospital, 
Denver, Colorado. 

The purpose of this exhibit was to de- 


scribe the technique and mechanism of 


opacifving the small bowel in the experi- 
mental animal with the use of an intra- 
venouslv administered contrast medium. 

In the cat, the urinary. tract visualized 
following intravenous injection of sodium 
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diatrizoate o.1 gm./kg. Progressive increase 
of this dose to 1 gm./kg. resulted in the 
visualization of the gallbladder and at still 
higher dose levels in visualization of the 
small bowel, in addition to the urinary 
tract. 

It appears that the contrast medium is 
actively secreted by the epithelium of the 
small bowel into the lumen where it is pro- 
pelled by peristalsis into the colon. 

The exhibit illustrated the potential ap- 
plication of this technique in evaluating 
functional and morphologic changes in the 
human small bowel, particularly, the diag- 
nosis of mesenteric vascular occlusions. 


Roentgen Manifestations of Myeloma. 
William T. Meszaros, M.D., Joseph J. 
Litschgi, M.D., Hildegarde Schorsch, 


M.D., and Franz Gampl, M.D., Cook 
County Hospital, Chicago, Illinois. 

Myeloma has many atypical manifesta- 
tions. The exhibit demonstrated the follow- 
ing: cyst-like, solitary, extra-large, moth- 
eaten, sclerotic, osteoporotic and phalan- 
geal extra-medullary changes; amyloidosis; 
long-term progress; and myeloma simulat- 
ing tuberculous spondylitis. 

Correlative Cholangiographic Anatomy. 
Frank Moody, M.D., Thane Asch, M.D., 
John A. Evans, M.D., and Frank Glenn, 
M.D., New York Hospital—Cornell Medi- 
cal Center, New York, New York. 

The normal and morbid intrahepatic 
anatomy of the human biliary tree was dis- 
played by comparing postmortem cho- 
langiograms with their vinyl acetate cast 
representation. The value of lateral cho- 
langiography was demonstrated. Changes 
which accompany intrahepatic and extra- 
hepatic observation as well as metastatic 
tumors were shown. 

Histoplasmosis—F'ariability of the Roent- 
genographic Pattern; An Analysis of 200 
Cases. Joseph W. Peabody, Jr., M.D., Sol 
Katz, M.D., William S. E ons, M.D., "und 
dear W. Dasis M.D., Georsctown Unt- 
versity School of Medicine, Washington 
Hospital Center and VA Hospital, Wash- 
ington, D. C. 

This exhibit illustrated the extreme 
variability of the roentgenographic appear- 
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ance of pulmonary histoplasmosis. It was 
based on an experience with 200 personal 
cases of proved histoplasmic infection, from 
which it has become apparent that it is (1) 
an extremely important clinical entity, (2) 
frequently misdiagnosed, and (3) capable 
of mimicking any and all of the characteris- 
tics of tuberculosis. 

Selected cases were shown, the roent- 
genograms being accompanied in most 
instances by gross and microscopic color 
photographs. Sixteen different categories 
were included and each, in addition to be- 
ing documented roentgenographically, was 
illustrated by a drawing that should clarify 
Its appearance for everv observer. 

Besides showing the manifestations of 
histoplasmosis as an acute or chronic infec- 
tion, the exhibit contained many examples 
of the severe and startling problems that 
may result unexpectedlv from healed histo- 
plasmosis. These comprised broncholithia- 
sis, bronchial obstruction, massive hemop- 
tvsis, bronchiectasis, superior vena caval 
syndrome, esophageal compression and 
esophagobronchial fistula. 
each were shown. 

Renal Cyst Puncture (The Technique of). 
Harold O. Peterson, M.D., and John A. 
Tobin, M.D., University of Minnesota 
Hospitals, Minneapolis, Minnesota. 

Differentiation of a benign renal cyst 
from a solid renal neoplasm cannot always 
be made on the basis of plain roentgeno- 
grams or urographic studies. 

This procedure entails the introduction 
of a styleted needle, percutaneously, into 
the suspected cyst. Fluoroscopic control is 
used after prior cvst localization by plain 
roentgenograms and pvelograms. After 
entering the cvst and aspirating some of its 
contents, contrast material 1s injected and 
roentgenograms made in several projec- 
tions. The diagnosis is made from the con- 
tour and shape of the lesion. The procedure 
has been used for several vears without 
major complications. 

The technique was presented in detail. 

A New Technique for the Roentgen Examt- 
nation of the Colon. Rubem Pochaczevskv, 


M.D., and Robert S. Sherman, M.D., De- 
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partment of X-Rav Diagnosis, Memorial 
Hospital, Memorial Sloan-Kettering Cen- 
ter for Cancer & Allied Diseases, New York, 
New York. 

A new method of double contrast exami- 
nation of the colon was presented utilizing 
carbon dioxide as the gas and emploving a 
closed system, one stage technique. A pre- 
packaged, disposable barium enema kit and 
the careful selection of a barium mixture 
contribute in an important way to the suc- 
cess of the method. 

Newer Techniques of Soft Tissue Roent- 
genography of the Breast. Kenneth L. Rall, 
M.D., Theodore E. Keats, M.D., George 
F. Koenig, R.T., and Darrell D. Wood, 
R.T., University of Missouri School of 
Medicine, Columbia, Missouri. 

This exhibit presented a new technique 
for soft tissue roentgenography of the 
breast. The technique utilizes low kv. and 
low ma. which results in improved detail 
with diminution of patient radiation dosage 
and produces a mammogram of improved 
quality and contrast. The exhibitors’ ex- 
perience with magnification roentgeno- 
grams of the breast was also presented and 
illustrated with appropriate clinical ma- 
terial. The applicability of this technique 
to the small atrophic breast was stressed. 

Pathologic Lesions of the Hip and Pelvis in 
Children. Capt. Charles A. Rockwood, Jr., 
M.D., and Hooshang Tavbi, M.D., USAF 
Hospital Lackland, Lackland Air Force 
Base, Texas. 

This exhibit contained a complete roent- 
genographic collection of the common and 
the uncommon pathologic lesions of the hip 
and pelvis which are seen in infants and 
children. Forty-two different conditions 
were presented along with a brief history 
and a diagnosis in each instance. The 
description of an additional 30 conditions, 
with a brief history and diagnosis, was 
available in booklet form at the exhibit. 

Perigastric Adhesions. Charles E. Shopf- 
ner, M.D., St. Mary’s Hospital, Grand 
Junction, Colorado. 

Perigastric adhesions cause deformity of 
the stomach that can be confused with 
carcinoma. A review of 50 cases of perigas- 
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tric adhesions was presented with emphasis 
placed on the etiology, pathology and 
roentgen findings. À new roentgenographic 
sign was described, which is called the 
"trapped-air' sign. The principle of the 
sign and its diagnostic significance were 
discussed. 7 

The sign has proven important and help- 
ful in differentiating deformity caused by 
perigastric adhesions and carcinomas. The 
exhibitor feels that, when the sign is 
present, carcinoma 1s excluded. 

Mammography: An Examination of 
Mammographic Techniques. W. E. Siler, 
M.S., R. Garrett, M.S., R. E. Snyder, 
M.D., J. S. Laughlin, Ph.D., and R. S. 
Sherman, M.D., Memorial Sloan-Kettering 
Cancer Center, New York, New York. 

The physical parameters of mammogra- 
phy have been examined with the view of 
aiding the individual radiologist in the 
selection of the techniques best suited to 
his own situation. 

This exhibit presented the results of that 
work in great detall. 

The following suggestions are made for 
establishing a working mammographic 
technique: Kodak AA, Ansco Super-ray A, 
or equivalent film; target skin distance of 
24 inches; mas. fixed, 600 to 1,200 depend- 
ing on rating of tube and generator; base 
kv. established by trial and error to deliver 
a properly-exposed film for an average 
breast of known thickness, thereafter for 
each 1 cm. increase in thickness add 1 kv. or 
for each 1 cm. decrease in thickness sub- 
tract I kv., for very firm breasts, add 1 or 2 
kv., for very fatty breasts, subtract 1 kv. 
By increasing development time from 5 to 
IO minutes, mas. may be decreased by ap- 
proximately 40 per cent for type M and 20 
per cent for type AA film, with only a slight 
increase in fog level and a slight reduction 
in resolution. 

What is a Normal Breast? (in Mammog- 
raphy). Philip Strax, M.D., and Maurice 
M. Pomeranz, M.D., City Hospital at 
Elmhurst, Elmhurst, New York. 

The breast is a dynamic structure, 
strongly influenced by age, sexual develop- 


The Scientific Exhibits 


DECEMBER, 1962 


ment, glandular secretions, pregnancy and 
lactation. There are wide variations in size 
and structural elements as seen on soft tis- 
sue mammograms in apparently normal 
women. 

This exhibit, based on a study of 2,000 
women, was an attempt to classify the 
normal variations to serve as a guide for 
the determination of the abnormal. 

Unusual Urologic Problems in Childhood. 
H. Taybi, M.D., M.S., and H. D. Riley, 
Ir., M.D., Children's Memorial Hospital, 
University of Oklahoma Medical Center, 
Oklahoma City, Oklahoma. 

Urinary tract problems are frequently 
encountered in pediatric practice. Ín this 
exhibit some of the more infrequent urinary 
problems of infancy and childhood were 
demonstrated. The exhibit illustrated the 
value of voiding cystourethrograms in the 
detection of upper and lower urinary tract 
disorders. Rare conditions such as clear cell 
carcinoma of the kidney, sponge kidney, 
glycogen storage disease of the kidney, 
multilocular cysts of the kidney, “pine-tree”’ 
bladder in patient with pelvic fluid and 
edema, etc., were shown. 

Selective Renal Angiography. Peter M. 
Tillotson, M.D., and Mordecai Halpern, 
M.D., The New York Hospital—Cornell 
Medical Center, New York, New York. 

Selective renal angiography provides 
complete, precise, detailed visualization of 
the renal parenchyma and vascular bed. 
The technique, indications and results of 
applications of selective renal arteriography 
and phlebography were discussed. Ex- 
amples of angiographic studies of renal 
cysts, malignant tumors, pyelonephritis, 
etc., were shown. 

Wide Angle Roentgenography. Sol. M. 
Unger, M.D., Herbert S. Berlin, M.D., and 
Leon J. Corbin, M.D., Veterans Adminis- 
tration Hospital, Bronx, New York. 

A new roentgenographic technique has 
been developed for illustrating peripheral 
lung lesions or abnormalities of the axillary 
portion of the thorax. Two conventional 
films at right angles to each other are 
mounted in an easily constructed frame 
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and with one exposure, two roentgenograms 
of excellent diagnostic quality are obtained. 
Its usefulness, not only in the thorax, but 
also in the area of the sacroiliac and hip 
joints was demonstrated. 

Polytomography of the Ear. Galdino E. 
Valvassori, M.D., University of Chicago, 
Chicago, Illinois. 

With the progressive improvement of 
laminagraphy, the normal and pathologic 
appearance of the external, middle and 
internal ear has become a problem of the 
radiologist, enhancing the field of surgical 
otolaryngology. 

This exhibit presented a study 
normal roentgenographic anatomy 


of the 
of the 


The Scientific Exhibits 


1215 


ear as well as of a variety of pathologic 
conditions. 


SPECIAL EXHIBIT 


The People Who Work with X-Rays. 
American College of Radiology. 

This was an educational exhibit prepared 
by the American College of Radiology as a 
public service. 

The exhibit will be available to local 
radiological societies on loan for use at 
health fairs, career days, open house days, 
and speaking dates. Please write to the 
American College of Radiology, 20 North 
Wacker Drive, Chicago 6, Illinois. 





DECEMBER, 1962 


THE TECHNICAL EXHIBITS 


HE TECHNICAL EXHIBITS of the 

Sixty-third Annual Meeting of the 
American Roentgen Ray Society held at 
the Shoreham Hotel, Washington, D. C., 
October 2 to October 5, 1962 exceeded all 
previous records in Washington—by con- 
sensus the most favored meeting place of 
our Society. The rapid progress made in all 
branches of radiology, dependent on the 
many new advances in the devices of ultra- 
modern equipment for diagnostic and 
therapeutic purposes, has culminated in a 
dazzling array of apparatus which were dis- 
played in a most artistic fashion. The con- 
tinuation by President-Elect Earl E. Barth 
and his Program Committee of the policy of 
holding the Scientific Sessions in the morn- 
ing afforded the members of the Society and 
their guests ample time to visit these 
splendid exhibits. This arrangement proved 
mutually rewarding to exhibitors and visi- 
tors. The tireless work of Mr. Clifford L. 
Sherratt, Honorary Member, and Dr. 
James C. Cook, Manager of the Annual 
Meeting, was an additional factor contrib- 
uting to the outstanding success of the 
exhibits. 

The Society expresses to all exhibiting 
firms its profound appreciation and extends 
its most sincere thanks. 

The following is a list of the firms which 
participated in the Technical Exhibits: 

Abbott Laboratories, North Chicago, 
Illinois; Albert-Acan X-Ray Solutions, 
Inc., Woodside, New York; Ansco, Bing- 
hamton, New York; Atomic Energy of 
Canada Limited, Ottawa, Ontario, Canada; 
Automatic Seriograph Corporation, College 
Park, Maryland; Barnes-Hind Barium 
Products Co., Sunnyvale, California; Bar- 
Ray Products, Inc., Brooklyn, New York; 
Bell-Craig, Inc., New York, New York; 
Cordis Corporation, Miami, Florida; Lester 
A. Dine Company, Floral Park, Long 
Island, New York; Di-Noc Chemical Arts, 
Inc., Subsidiary of Minnesota Mining & 
Manufacturing, Honeoye, New York; Dun- 


lee Corporation, Bellwood; Illinois; E. I. 
du Pont de Nemours & Company, Inc., 
Wilmington, Delaware; Eastman Kodak 
Company, Rochester, New York; Eureka 
X-Ray Tube Corporation, Chicago, Ili- 
nois, E-Z-EM Company, Inc., Great Neck, 
Long Island, New York; Forsyth X-Ray 
Corporation, Chicago, Illinois; E. Fou- 
gera & Company, Inc., Hicksville, Long 
Island, New York; Franklin X-Ray Cor- 
poration, Philadelphia, Pennsylvania; 
General Electric Company, Milwaukee, 
Wisconsin; Gordon Consultants, New 
York, New York; Great Books of the 
Western World, Chicago, Illinois; Grune & 
Stratton, Inc., New York, New York; 
Halsey X-Ray Products, Inc., Brooklyn, 
New York; The Holter Company, Bridge- 
port, Pennsylvania; Howdon Videx Prod- 
ucts Corporation, Mount Vernon, New 
York; Ilford, Inc., New York, New York; 
Keleket X-Ray Corporation, Waltham, 
Massachusetts; Leishman X-Ray Engi- 
neering Corporation, Los Angeles, Cali- 
fornia; Liebel-Flarsheim Company, Cincin- 
nati, Ohio; Little, Brown & Company, 
Boston, Massachusetts; Low X-Ray Cor- 
poration, New York, New York; Machlett 
Laboratories, Inc., Springdale, Connecti- 
cut; Mallinckrodt Chemical Works, St. 
Louis, Missouri; Mattern Corporation, 
Chicago, Illinois; Micro X-Ray Recorder, 
Inc. Chicago, Illinois; North American 
Philips Company, Inc., New York, New 
York; Pako Corporation, Minneapolis, 
Minnesota; Pelvic Anchor Corporation, 
Rochester, New York; Pennsylvania X- 
Ray Corporation, Glenside, Pennsylvania; 
Physicians’ Technical Equipment Com- 
pany, Milwaukee, Wisconsin; Picker X- 
Ray Corporation, Cleveland, Ohio; Profex- 
ray, Inc., Maywood, Illinois; Purdue Fred- 
erick Company, New York, New York; 
W. B. Saunders Company, Philadelphia, 
Pennsylvania; Schick X-Ray Company, 
Inc., Chicago, Illinois; Frank Scholz X-Ray 
Corporation, Boston, Massachusetts; Sie- 
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mens New York, Inc., New York, New ristown, New Jersey; Westinghouse Elec- 
York; E. R. Squibb & Sons, New York,  tric Corporation, Pittsburgh, Pennsylvania; 
New York; Standard X-Ray Company, Williams & Wilkins Company, Baltimore, 
Chicago, Illinois; States Smelting & Refine Maryland; Winthrop Laboratories, New 
ing Corporation, Lima, Ohio; Charles C York, New York; and Year Book Medical 
Thomas, Publisher, Springfield, Illinois; Publishers, Inc., Chicago, Illinois. 

United States Radium Corporation, Mor- 
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INTERNATIONAL COMMISSION ON RADIOLOGICAL 
UNITS AND MEASUREMENTS (ICRU) 


REPORT To THE INTERNATIONAL EXECUTIVE COMMITTEE 
(TENTH INTERNATIONAL CONGRESS OF RADIOLOGY, 1962, MONTREAL, CANADA) 


CURRENT PROGRAM 


AID week meeting of the ICRU was 
held in Montreux, Switzerland, April 
and to April r4th, 1962. This meeting 
included the Main Commission and all of 
the Committees that had reports prepared 
for final approval. Some 70 persons at- 
tended. An additional meeting of the Com- 
mission and Committee Officers was held 
in Ottawa from August 21 to August 23, 
1962 for the principal purposes of the 
preparation of this report for the Tenth 
International Congress of Radiology and 
the outlining of program objectives for the 
next several years. 

The 1956 report called attention to 
some basic problems in the establishment of 
radiation quantities and units. These were 


the subject of major discussions during and . 


following the 1958 meetings. One of the 
difficulties is in reconciling the differences 
between radiation quantities and units as 
they have evolved over the past 30 years, 
and the system of quantities and units as 
used in the physical and engineering 
sciences. There are obvious divergencies 
between the two sets. It appeared possible 
that a complete resolution of this difficulty 
might necessitate abandonment of the 
quantities and units as used by the medical 
profession. This would accomplish a re- 
conciliation between the two systems but it 
did not appear that it would introduce any 
substantial improvement in the under- 
standing and utilization of the quantities 
by the medical profession. Naturally, there 
was considerable hesitancy about taking 
such a step. 

As indicated in the 1959 report, an ad 
hoc committee was set up for the purpose of 
examining the whole problem of radiation 
and quantities and units. This committee 
has met three times (Munich, 1959; Ge- 
neva, 1960; Copenhagen, 1961). The study 


represented a moderate amount of com- 
promise of viewpoints but it 1s believed that 
the final report now provides a consistent 
and satisfactory set of definitions for use in 
radiation measurements. 

Several meetings of committees or com- 
mittee task groups have been held during 
the past 3 years. A meeting of Committee 
II-B (Clinical Dosimetry) in Geneva in 
April 1961 was jointly sponsored and fi- 
nanced by the ICRU, WHO, and the 
IAEA. For this meeting, a number of 
additional consultants were invited to 
attend. Following the general meetings, a 
closed meeting of the committee member- 
ship was held for a period of 2 days to 
prepare a draft report. 

In addition, there were meetings of vari- 
ous task groups of the committee on Stand- 
ards and Measurement of Radiological 
Exposure—in Parts in January 1961 and in 
London in April and September 1961. The 
committee on Radiobiological Dosimetry 
held a meeting in April 1961. The ICRU 
was represented at a meeting of the Inter- 
national Bureau of Weights and Measures 
in Paris in October 1961. 

As noted in the last report, two joint 
committees had been established between 
the ICRU and the ICRP. The Joint Com- 
mittee on RBE has met twice with ICRU 
participation. The Committee on Methods 
and Instruments for Radiation Protection 
has not met. 

Upon the request from the United 
Nations Scientific Committee on the 
Effects of Atomic Radiations, the ICRU 
and the ICRP agreed to undertake a second 
study dealing with the Medical and Phys- 
ical Parameters in Clinical Dosimetry. This 
committee met in New York for one week 
in September 1959 and for a week in Stock- 
holm in June 1960. A report of this study 
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entitled Exposure of Man to Ionizing Radia- 
tion Arising from Medical Procedures with 
Special Reference to Radiation Induced 
Diseases; An Inquiry into Methods of Evalu- 
ation was published in Puysics iv MEDI- 
CINE AND BioLocv, 1961, Vol. 6, No. 2, 
199, Taylor and Francis, Ltd., London, 
England. 

Reports and recommendations of the 
ICRU, originally designed for medical ap- 
plications, have come into common use in 
other fields of science, particularly where 
“dosimetric” considerations are involved. 
For this reason, the committees have in- 
cluded in their membership some scientists 
having competence outside of the medical 
radiology field. Material in the reports is 
designed to meet phvsical, biological, and 
medical requirements wherever possible. 

A question has been raised by the Inter- 
national Society of Radiology, regarding 
the possible formation of a new commission 
to study the characteristics of radiation 
equipment. Since this might overlap or 
coincide with the program of ICRU Com- 
mittee IV established in 1956, the question 
was discussed at length by the ICRU. The 
following resolution resulted: 


The ICRU considers that its responsibilities 
include the formulation and definition of 
methods of evaluation of radiological equip- 
ment. This activity results in recommendations 
of measurement techniques and performance 
criteria of radiological equipment, but excludes 
specific standardization of design even though 
it influences such designs. The work of the 
Committees of the ICRU has already pro- 
gressed quite well along these lines and they 
have found valuable their close integral associ- 
ation within the ICRU. 

The scope of activity and balance of medical 
and technical membership of the appropriate 
Committees are under review and deserve fur- 
ther modification and extension in directions as 
suggested by the International Society of 
Radiology. Specifically, in groups concerned 
with diagnostic and therapeutic problems it 1s 
planned that the Chairmanship and Vice- 
Chairmanship shall include a medical radiolo- 
gist and a physicist or technical expert in 
radiological equipment. 
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It is therefore recommended that the work of 
the ICRU Committees be supported and 
strengthened and that it is unnecessary to 
establish a new Commission for this purpose. 


It is of interest to note the widespread 
distribution of the membership of the com- 
mission and its committees. The following 
listing indicates the number of ICRU par- 
ticipants from the several countries: 


USA, 34 
U.K. 30 
Germany 21 
France, Sweden 10 each 
Netherlands, Canada 8 each 
Belgium, Italy, Japan 3 each 
Australia 2 


Austria, Denmark, Poland, South 
Africa, Spain, USSR, Uruguay I each 
The total number of participants 1s 139, 


from 18 countries. With one or two excep- 
tions, this indicates a fairly satisfactory 
distribution. 


FUTURE EFFORTS 


The ICRU is now planning the program 
it will undertake during the next several 
vears. In this connection, the Commission’s 
substructure and mode of operation have 
been reorganized in a way which, it is 
believed, will greatly facilitate its work. 
The new substructure will consist of Plan- 
ning Boards and Task Groups. 

The Planning Boards will be concerned 
with a continuing review of the various 
areas of activity determined to be of inter- 
est to the Commission. The Task Groups 
will be operating units charged with the 
responsibility of developing the necessary 
material for ICRU reports and studies. 

In establishing this new substructure, the 
ICRU, of course, needs a fairly large roster 
of individuals on whom it can call for future 
tasks. To assist in compiling this roster, the 
Commission has decided to ask other organ- 
izations having an interest in radiological 
units and measurements for suggestions 
regarding individuals who might be willing 


to work with the ICRU. 


1218 


THE CURRENT SERIES OF REPORTS 

Hitherto, the triennial reports of the 
ICRU have been published in single vol- 
umes. However, the reports are now becom- 
ing too extensive, and in some cases too 
specialized, to make a single publication 
practicable. Beginning with the 1962 series, 
the ICRU reports will be issued in smaller 
entities, each dealing with a limited range 
of topics. This will make it possible to 
separate those recommendations expected 
to have validity for a long period of time 
from those that may need frequent revision. 

The current report series include revision 
of much of the material that appeared in 
the 19:9 report in addition to a number of 
new topics. The following summary indi- 
cates some of the highlights of the current 
report series: 

Radiation Quantities and Units (Report 
10a)—This report resulted from the thor- 
ough study by the ad hoc Committee on 
Quantities and Units mentioned above. It 
includes new names for certain quantities 
and clarified definitions for others. It pre- 
sents a system of concepts and a set of 
definitions which is internally consistent 
and vet of sufficient generality to cover 
present requirements and such future re- 
quirements as can be foreseen. 

Physical Aspects of Irradiation (Report 
10b)—This report deals broadly with the 
physical aspects of irradiation with a con- 
siderable amount of new material de- 
veloped since the 1959 report. It includes 
an extensive discussion of the various tech- 
niques for the measurement of absorbed 
dose as well as exposure. Characteristics of 
radiation instrumentation are covered in 
some detail including the more sophisti- 
cated work on standards. The section on 
spectra has been up-dated and a new sec- 
tion added on neutron measurements and 
standards. Available data for stopping 
power ratios and the average energy (//’) 
required to produce an ion pair in a gas 
have been reviewed. On the basis of this 
review, it has been necessary to modify the 
previous ICRU tables for these factors. 
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This modification amounts to about 1 or 2 
per cent change in stopping power ratios 
and up to 1 per cent in W. 

Radioactivity (Report 1oc)—The por- 
tions of the report dealing with direct and 
relative measurements of radioactivity and 
the availability and requirements for radio- 
activity standards, and the parts dealing 
with the techniques and measurements of 
radioactivity in hospitals and biological 
laboratories supplement the 1959 report, 
embracing a review of the developments 
that have occurred since that report and 
bringing up to date the material included. 
In addition, a new section on low level 
radioactivity in materials as related to the 
problems of radiological measurements has 
been added. This topic is important because 
of the problems arising from the contamina- 
tion, or possible contamination, in the last 
decade of a great many of the materials 
used in the construction of counting equip- 
ment, shields, and in the reagent chemicals 
employed in radioactivity measurements. 

Clinical Dosimetry (Report rod) —Much 
of the Commission's work on clinical dosim- 
etry 1s brought together in this report. 
Included is an extensive discussion of prac- 
tical calibration procedures and the deter- 
mination of dose along the central rav. 
Depth dose data relative to stationarv and 
moving-field therapy have been critically 
analvzed, as have the conversion data 
necessary to relate ionization measure- 
ments to absorbed dose. 

The principal effort has been toward the 
definition of nomenclature and the indica- 
tion of methods. While some examples are 
given and data are provided for these, in 
general the reader is referred to other pub- 
lished data. The report considers wavs of 
increasing the accuracy and comparabilitv 
of results in clinical dosimetry. The discus- 
sion includes not only the phvsical aspects 
of dose measurement but also the wider 
subject of planning treatment in such a wav 
as to deliver the prescribed absorbed dose 
to a defined "target volume." It also in- 
cludes comments upon the common sources 


Vor. 88, No. 6 


of error in clinical dosimetry and discusses 
the information which should be recorded 
during treatment and that which should be 
reported about any new treatment tech- 
nique. Appendices to this report include 
pertinent material taken from other reports 
in this series. 

Radiobiological Dosimetry (Report 10e) — 
This report deals primarily with radiobio- 
logical dosimetry, and considers methods of 
improving the accuracy and intercompar- 
ability of absorbed dose measurements in 
radiobiologv. It is in effect a handbook for 
the experimental radiobiologist. It empha- 
sizes the great importance of planning the 
experimental work in a way which makes 
the dosimetrv easier and more accurate and 
it illustrates how this can be done. 

Methods | of | Evaluating Radiological 
Equipment and Materials (Report 10f)— 
This is the first of a new group of ICRU 
reports dealing with methods of evaluating 
radiological equipment and materials. It 
includes a revised discussion on the meas- 
urement of focal spots and new sections on 
grids, image intensifiers and body section 
equipment. 


OPERATING FUNDS 

Throughout most of its existence, the 
ICRU has operated essentially on a vol- 
untary basis, with the travel and operating 
costs being borne by the parent organiza- 
tions of the participants. Recognizing the 
impracticality of continuing this mode of 
operation on an indefinite basis, operating 
funds were sought from various sources in 
addition to those supplied by the Inter- 
national Society of Radiology. 

Prior to 19:9, the principal financial 
assistance to the ICRU had been provided 
by the Rockefeller Foundation which sup- 
plied some $11,000 to make possible various 
meetings. In 1959, the International So- 
ciety of Radiology increased its contribu- 
tion to the Commission to $3,000 to cover 
the period until the Tenth Congress. In 
1960, the Rockefeller Foundation supplied 
an additional sum of some $4,000 making 
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possible a meeting of the Quantity and 
Units Committee in 1960. 

In 1960 and 1961 the World Health 
Organization contributed the sum of $3,000 
each year to the Commission for carrying 
forward its work. This was increased to 
$4,000 in 1962. It is expected that this sum 
will be allocated annually, at least for the 
next several years. In addition, the WHO 
has provided substantial assistance to the 
Commission in providing meeting space, 
secretarial services, etc., for the meetings 
held in Geneva and Montreux. 

In connection with the Commission’s 
Joint Study with the ICRP, the United 
Nations allocated the sum of $10,000 for 
the joint use of the two Commissions for 
the purpose of carrying out their second 
study. This fund has been administered by 
the ICRP. 

The most substantial contribution to the 
work of the ICRU has come from the Ford 
Foundation through the particular efforts 
of Dr. Paul Pearson. Effective in December 
1960, the Ford Foundation made available 
to the Commission, the sum of $37,000 per 
vear for a period of five years. This money 
is to be used for such items as travel ex- 
penses to meetings, for secretarial services 
and other operating expenses. To a large 
extent, it Is because of this grant that the 
Commission has been able to hold the 
several meetings considered to be neces- 
sary to move forward actively with its pro- 
gram. 

The International Atomic Energy 
Agency has allocated the sum of $6,000 per 
vear for use by the ICRU. It is expected 
that this sum will be allocated annually, at 
least for the next several years. 

A valuable indirect contribution has been 
made by the U.S. National Bureau of 
Standards where the Secretariat has re- 
sided. The Bureau has provided substan- 
tial secretarial services, reproduction serv- 
ices, and travel costs in the amount of 
several thousands of dollars. 

The Commission wishes to express its 
deep appreciation to all of these and other 
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organizations that have contributed so Rajewsky; Dr. W. Oosterkamp; Dr. L. H. 

importantly to its work. Gray. 

New Members, 1962-1965: V. A. Petrov, USSR; 
K. Liden, Sweden; J. Boag, United Kingdom, 
Changes in ICRU membership are as Continuing Members, 1962-1965: A. Allisy, 

follows: France; R. H. Chamberlain, USA; F. Ellis, 

United Kingaom; H. Franz, Germany; H. E. 

Resigned: Dr. L. H. Gray, member since 1 ; i 

SA Vice-Chairman Rud 19:6 (Elected Sen Johns, Canada; H. H. Rossi, L. S. Taylor, 


MEMBERSHIP 


ior Advisor). USA; M. Tubiana, France; H. O. Wyckoff, 
Withdrawn because of ill health: Dr. K. K. USA; H. Holthusen, Germany (Member 
Aglintsev, member since 1959. Emeritus) 
Deceased: Dr. G. Failla, member since 1950, Commission Officers, 1962-1905: L. S. Taylor, 
Senior Ádvisor, 1959-62. Chairman; M. Tubiana, Vice-Chairman; H. 
Elected Member Emeritus: Dr. Rolf Sievert. O. Wyckoff, Secretary; W. Ney, Technical 
Elected Senior Advisor: 1962-1965. Dr. B. Secretary (not a member of the Commission). 


— 
CERO 
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NEWS 








ITEMS 





AMERICAN ROENTGEN RAY 
SOCIETY ELECTS OFFICERS 

At the Sixty-third Annual Meeting of the 
American Roentgen Ray Society held at 
the Shoreham Hotel, Washington, D. C., 
October 2 to October 5, 1962 the following 
officers were elected: President, Dr. Earl E. 
Barth, Chicago, Illinois; President-Elect, 
Dr. Ralph M. Caulk, Washington, D. C.; 
First Vice-President, Dr. Arthur C. Single- 
ton, Toronto, Ontario, Canada; Second 
Vice-President, Dr. George Cooper, Char- 
lottesville, Virginia; Secretary, Dr. C. Allen 
Good, Rochester, Minnesota; Treasurer, 
Dr. Stephen W. Brown, Augusta, Georgia. 
The new Chairman of the Executive Coun- 
cil is Dr. J. P. Medelman, 110 Birchwood 
Avenue, Birchwood, White Bear Lake 10, 
Minnesota. 

The Sixty-fourth Annual Meeting of the 
Society will be held at the Queen Elizabeth 
Hotel, Montreal, Quebec, Canada, October 
8 to October 11, 1963. 


SOCIETY FOR PEDIATRIC RADIOLOGY 


At the recent meeting of the Society for 
Pediatric Radiology held on October 1, 
1962 in conjunction with the Sixty-third 
Annual Meeting of the American Roentgen 
Ray Society at the Shoreham Hotel, Wash- 
ington, D. C., the following officers were 
elected: President, Dr. John W. Hope, 
Philadelphia, Pennsylvania; President- 
Elect, Dr. R. Parker Allen, Denver, 
Colorado; Secretary-Treasurer, Dr. John 
L. Gwinn, Children's Hospital, Los Angeles 


27, California. 


The next meeting will be held at the 
Queen Elizabeth Hotel, Montreal, Quebec, 
Canada, October 7, 1963. 


INTERNATIONAL CLUB OF 
RADIOTHERAPISTS 


At its last meeting held in Montreal dur- 
ing the Tenth International Congress of 
Radiology, Dr. J. A. del Regato was elected 
President of the International Club of 
Radiotherapists succeeding Dr. Jean Bou- 
chard of Canada. Dr. Pierluigi Cova, from 
Milan, was elected Secretary for the Euro- 
pean section and Dr. Jose Noriega-Limon, 
from Mexico, Secretary for the Americas. 


CANADIAN NUCLEAR ASSOCIATION 


The Canadian Nuclear Association 1s 
sponsoring an International Conference on 
the Operating Experiences and Future De- 
velopment of Power Reactors and on 
Radioisotopes at the Queen Elizabeth 
Hotel, Montreal, Quebec, Canada, Mav 27, 
28 and 29, 1963. 

Dual technical and management sessions 
will be held, with papers presented by well 
known and highlv qualified persons from 
abroad and from Canada. Panel discussions 
on subjects of interest to both management 
and technical personnel will be included in 
the program. 

All inquiries should be forwarded to the 
General Manager, Canadian Nuclear As- 
sociation, 19 Richmond Street West, To- 
ronto I, Ontario, Canada. 
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ABSTRACTS OF RADIOLOGICAL 
LITERATURE 


INDEX TO ABSTRACTS 
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Leens, N., and Seaman, W. B.: Fibrous dys- 
plasia of the skull and its differential diagno- 
sis; a clinical and roentgenographic study of 
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ScATLIFF, J. H., and German, W. J.: Panto- 
paque ventriculography with cinefluorog- 
raphy; a technical note...............02. 

Logs, C., and Favarz, E.: Contralateral EEG 
abnormalities in intracranial arteriovenous 
aneurysms; a pathophysiological interpreta- 


Lesur, E. V., Sar, B. H., and ZOLL, J. G.: 
Value of angioctaphy 3 in head trauma...... 

TaTELMAN, M., and SHEEHAN, S.: Total verte- 
bral-basilar arteriography via transbrachial 
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Neck AND CHEST 


SALIBA, A, Beatry, O. A., and Pacini, L.: 
Pulmonary histoplasmosis associated with 
pulmonary tuberculosis.................. 

Basg, Y. W.: Pulmonary paragonimiasis as a 
cause of Loeffler's syndrome.............. 

Dracont, G., and Savini, E.: Primary malig- 
nant mesenchymal tumors of the lungs..... 

O’Brien, P. S. et al.: Anomalous venous drain- 
age of the right lung into the inferior vena 
cava: report of three caseg............... 

Mepp, W. E., and KiNwowru, J. B.: Con- 
genital tricuspid stenosis: a case treated by 
open operation... 2... ccc a eee hn 

GARAMELLA, J. J. et al.: Traumatic aneurysms 
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cluding one of spontaneous rupture into the 
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TORNELL, G.: Coronary angiography in 100 
cases of ischemic heart disease............ 

SULAVIK, S5.: Mediastinal crunch (Hamman’s 
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LAGARDE, C., Guetton, J., and Laurens, G.: 
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Regressive mediastinal adenopathies of the 
young adult: study of a personal series of 39 
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Bunker, P. G.: The role of dentistry in prob- 
lems of foreign bodies in the air and food 
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OBERHAUSER, E. ef al.: Further studies on in- 
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Mownrog, L. S., and Norron, R. A.: Roent- 
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Hirrcoar, B. L.: Calcification of the meconium 
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TorIELLo, J.: Prompt intravenous cholangiog- 
raphy in the differential diagnosis of acute 
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Evans, J. A. e£ al.: Percutaneous transhepatic 
cholangiography: discussion of method and 
report of 25 cases. 2.1... cee eee eee 
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Fontaine, R. e al: Gaseous pelvigraphy in 
the endocrine-genital syndromes of children. 
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Ferouson, A. B., Jr. e£ al: Trace metal ion 
concentration in liver, kidney, spleen, and 
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UpvanmHELYI, G. B.: Radiation hypophysec- 
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ROENTGEN DIAGNOSIS 
HEAD 


Leeps, N., and Seaman, W. B. Fibrous dys- 
plasia of the skull and its differential diag- 
nosis; a clinical and roentgenographic study 
of 46 cases. Radiology, Apr., 1962, 78, 570- 
582. (Address: Wm. B. Seaman, M.D., 
Columbia-Presbyterian Medical Center, 622 
West 168th Street, New York 32, N. Y.) 


The skullis a frequent site of involvement by fibrous 
dysplasia and the skull changes are often the only 
manifestation of the disease. The condition is easily 
recognized in many instances but it can simulate, 
and be imitated by numerous other conditions, par- 
ticularly the hyperostoses associated with a menin- 
gioma. To further increase our knowledge of the 
natural history and roentgenographic appearance 
of this disease, the authors present a detailed study of 
the roentgenographic findings and clinical records of 
46 patients with fibrous dysplasia involving the skull 
and facial bones. The study comprises 24 males and 
22 females, from 2 to 68 years of age. Material for 
microscopic confirmation was available in 16 cases, 
while in the remainder fibrous dysplasia was con- 
sidered the correct diagnosis based on characteristic 
roentgenographic and clinical findings and lack of 
progression of the lesions. 

The most common presenting symptom was 
asymmetry of the skull or facial bones (21 patients), 
followed next by an ophthalmologic group of symp- 
toms (7 patients) including decreasing vision, prop- 
tosis, scotoma, and epiphora. In 11 patients the 
findings of fibrous dysplasia were incidental. Al- 
though others have reported symptomatic narrowing 
of neuro-foramina at the base of the skull and pro- 
liferation of temporal bone producing loss of hearing 
by either compression of the nerve or obstruction of 
the external auditory canal, such was not encoun- 
tered in this study. A pathologic fracture led to the 
discovery of the disease in 4 patients, 3 of whom dis- 
played the complete syndrome of Albright. 

A singularly important aspect of this study is that 
it was possible to roentgenographically follow the 
natural history of the disease in 15 patients, for a 
period of 6 to 39 years, with 1 patient coming to 
autopsy. Roentgenographic progression was slight to 
equivocal in all but 2 cases. In 1 of these cases addi- 
tional growth continued between ages 9 and 13 years 
and in the other case between ages 12 and 25 years. 
Their observations support the opinion of others that 
progression of fibrous dysplasia, when it occurs, takes 
place during the years of growth. 

The roentgenographic appearance of the skull 
involved by fibrous dysplasia is variable, and depends 
on the presence or extent of metaplastic bone in 
the fibrous tissue. The involved areas therefore may 
be radiolucent (11 cases), sclerotic (17 cases), or 
present a mixed type of involvement (18 cases). The 
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radiolucent or cvstic type is usually found in the 
calvaria and may extend across the cranial sutures. A 
peripheral zone of sclerosis, of varying width, may be 
present which can simulate an epidermoid inclusion 
cyst. The important feature of the radiolucent type 
is that there is diploic widening and bulging of the 
outer table, with little or no involvement of the inner 
table, which serves to differentiate it from menin- 
gioma. This feature frequently will not be appreci- 
ated unless a tangential view 1s obtained. The 
sclerotic type is usually diffuse and commonly in- 
volves the base of the skull and the wings of the 
sphenoid. The mixed type may involve a consider- 
able area of the skull, but involvement of the entire 
skull occurred in only one patient. 

The majority of authors agree that fibrous dvs- 
plasia is most likely to be confused with a menin- 
gioma, particularly a plaque-like meningioma of the 
sphenoid bone and the intraosseous meningioma 
arising from a microscopic dural focus. In some cases 
roentgenologic differentiation 1s impossible. How- 
ever, in general, the distinction between these two 
conditions can be made with ease. Age 1s a valuable 
aid since fibrous dysplasia is a disease of childhood, 
while meningiomas as a rule occur during adult life. 
Differentiation is further simplified when the vault 
is the site of the lesion. A meningioma in this loca- 
tion presents a circumscribed bony reaction, begin- 
ning in the inner table, and frequently results in an 
enostosis. The lesion of fibrous dysplasia is usually 
predominantly cystic, beginning in the diploe, and 
expands the outer table almost never encroaching on 
the intracranial contents. In the case of a sclerotic 
lesion involving a wing of the sphenoid, the localiza- 
tion of the sclerosis in only a portion of the wing and 
an abrupt transition to normal bone are more char- 
acteristic of a meningioma. 

The authors conclude with a discussion of the 
essential feature of a number of additional hyper- 
ostosing lesions of children and adults, with emphasis 
on differentiation from fibrous dysplasia. The original 
article is recommended to the interested reader.— 


Edward B. Best, M.D. 


ScaTLiFF, J. H., and German, W. J. Panto- 


paque ventriculography with cinefluorog- 
raphy; a technical note. Radiology, Mar., 
1962, 73, 465—467. (Address: 789 Howard 
Avenue, New Haven 4, Conn.) 


Opacification of the midline cerebral ventricles 
with pantopaque has been recommended when air 
ventriculography has been unsuccessful. One or 
two cc. of pantopaque is placed in a lateral ventricle 
through a ventricular catheter and advanced to the 
frontal horn under fluoroscopic control. With slow 
extension of the head, the pantopaque passes through 
the foramen of Monro and then opacifies successively 
the third ventricle, the aqueduct of Sylvius and the 
fourth ventricle. 


1324 


The authors have found cinefluorographv to be 
helpful in improving diagnostic accuracy, since the 
pantopaque often moves too rapidly through the 
aqueduct and fourth ventricle for adequate spot 
roentgenography. With the patient either sitting or 
prone, exposures in both anteroposterior and lateral 
projections are made, using either 35 mm. or 16 mm. 
cine film. On the 5 inch image-amplified field, the 
sella turcica, clivus, and petrous pyramids serve as 
landmarks to indicate deviation of the contrast- 
fled aqueduct and ventricles from their normal 
position.—R. F. Bowman, Fr., M.D. 


Loes, CarLo, and FavaLe, Emiro. Contra- 
lateral EEG abnormalities in intracranial 
arteriovenous aneurysms; a pathophysio- 
logical interpretation. ,7.M..4. Arch. Neurol., 
Aug., 1962, 7, 121—128. (From: Department 
of Neurology and Psychiatry, Laboratory of 
EEG, University of Genoa, Genoa, Italy.) 


Electroencephalography (EEG) and angiography 
were performed in 23 cases of supratentorial arterio- 
venous aneurysms. Four cases are presented in which 
clinical and/or EEG data suggested contralateral 
localization subsequently disproved by angiographic 
and surgical controls. 

A review of the literature revealed a 3.5 per cent 
incidence in which EEG abnormalities were confined 
to, or were most prominent over, the unaffected 
cerebral hemisphere. 

To explain the functional alteration in the hemis- 
phere contralateral to the aneurysm, wherefrom both 
clinical and EEG abnormalities could issue, it is 
postulated that an ischemic hypoxia is created by 
the shunt action—‘‘sucking action” of the arterio- 
venous aneurysm.—W illiam C. McCarty, Jr., M.D. 


LeEsLIE, EucENE V., SmirH, BERNARD H., and 
Zoi, Jonn G. Value of angiography in head 
trauma. Radiology, June, 1962, 75, 930-939. 
(Address: Dr. Eugene V. Leslie, 462 Grider 
Street, Buffalo 15, N. Y.) 


Cerebral angiography is a reasonably safe proce- 
dure which affords a precise diagnosis in a multi- 
plicity of post-traumatic entities. In general, one can 
distinguish angiographically the extradural from the 
subdural hematoma. These extracerebral hemato- 
mata can further be differentiated from the intra- 
cerebral mass lesions, namely the more severe cere- 
bral contusions and the intracerebral hematomata. 

Most instances of extradural hematoma are as- 
sociated with linear fracture of the parietal or tem- 
poral bone with resultant severance of the middle 
meningeal artery or one of its branches. Occasionally 
when the bleeding is largely venous the clinical pic- 
ture will not lead to immediate surgical intervention. 
In this instance angiography will reveal the true 
situation. It 1s important that a common carotid 
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puncture should be done to permit visualization of 
the middle meningeal artery. Classically there is seen 
displacement of the anterior cerebral artery to the 
opposite side, medial displacement of the middle 
cerebral artery, and a lentiform avascular area lying 
extracerebrally over the convexity of the brain. Dis- 
placement of a dural sinus inward from the vault has 
the same localizing and diagnostic significance. If an 
internal carotid artery injection is done, the middle 
meningeal artery will not be visualized but a lenti- 
form avascular area over the hemisphere, seen within 
a short interval following trauma, would suggest that 
this is an extradural hematoma. 

When injury results in subdural but extracerebral 
hematoma, angiography will show: (a) an avascular 
extracerebral area which will distinguish these lesions 
from intracerebral lesions; (b) the typical lentiform 
shape of the extradural hematoma, and, on occasion, 
displacement and possible extravasation of contrast 
material from the middle meningeal artery or a dural 
sinus; (c) a convex upward appearance of the brain 
in acute subdural hematoma; (d) elevation of the 
middle cerebral artery in basilar subdural hematoma; 
and (e) straightening of the medial margin of the 
hematoma in a subacute subdural hematoma, which 
proceeds to the convex inward contour of the medial 
surface and thus a lentiform avascular area in the 
chronic stage. The anteroposterior view is usually 
more informative than the lateral view, and in some 
instances an oblique view may be the only view to 
reveal the findings. 

Cerebral contusion with or without laceration may 
occur independently or in association with extra- 
cerebral hematoma with the occipital, frontal, and 
temporal poles being most frequently affected. The 
angiogram will show an avascularity of the brain in 
the involved area due to edema which, if sufficiently 
localized, will act as a space-occupying mass and shift 
the adjacent opacified vessels. An intracerebral 
hematoma will also show as an avascular mass lesion 
and at times surgical exploration may be required to 
distinguish this from the localized contusion with or 
without laceration. 

Post-traumatic internal carotid thrombosis, al- 
though rare, is important to recognize as this is a 
remedial lesion requiring prompt surgical attention. 
It may occur here in persons with head injury and no 
recognizable trauma to the neck and is due to intimal 
injury in the carotid artery which permits a mural 
thrombus to originate and subsequently propagate. 
The angiogram will show the occlusion of the artery. 
Dural sinus thrombosis may rarely occur after head 
trauma but a more common cause is mastoiditis. 

Traumatic caroticocavernous fistulae result from 
injury to the wall of the internal carotid artery within 
the confines of the cavernous sinus and may be caused 
by basal skull fracture or a penetrating wound. Con- 
trast medium will show the arteriovenous communi- 
cation but little of the medium will pass distal to the 
shunt. 
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The authors conclude that cerebral angiography 1s 
a safe, simple, and precise diagnostic method. When 
tempered with clinical judgment, its extended use in 
craniocerebral trauma is urged.—Donald N. 


Dysart, M.D. 


TATELMAN, Maurice, and SHEEHAN, SHEILA. 
Total vertebral-basilar arteriography via 
transbrachial catheterization. Radiology, 
June, 1962, 78, 919-929. (From: Wayne 
State University College of Medicine, 1401 
Rivard Street, Detroit 7, Mich.) 


There has been an increasing awareness of the need 
for complete angiographic study of all four major 
arteries supplying the brain in the evaluation of 
cerebral vascular disease. Since direct percutaneous 
puncture of the vertebral arteries is inadequate for 
total visualization, the authors have developed a 
bilateral transbrachial approach using percutaneous 
catheter insertion. This allows evaluation of athero- 
sclerosis as well as the effect of cervical spondylosis on 
the vertebral arteries. The described technique was 
found superior to other previous direct and indirect 
techniques. An important feature is visualization of 
each vertebral artery with injection in the neutral 
position as well as with the head turned to each side. 
The latter positions are particularly important in 
demonstrating the pressure effect of cervical spondy- 
losis. In addition to bilateral study of the vertebral 
arteries, the carotid arteries were also studied by 
direct percutaneous puncture either on the day pre- 
ceding or the day after the vertebral study. 

The series includes 220 consecutive cases of which 
7O per cent were examined for suspected vascular 
occlusion or insufficiency. Approximately 10 per cent 
were studied to evaluate cervical spondylosis, and 
approximately 1o per cent to investigate intracranial 
hemorrhage. Complications were rare and were 
transient in 4 out of 5 patients. 

The results of the study indicate that this method 
of vertebral.basilar artery study finds its greatest 
usefulness in the evaluation of: vascular insufficiency, 
usually caused by medial arteriosclerosis; intimal 
atherosclerosis with or without thrombosis; and 
extrinsic compression of the vessels, chiefly by cer- 
vical osteophytes. Medial arteriosclerotic changes 
were noted in approximately one-third of the cases. 
This condition produces dilatation, elongation, and 
tortuosity of the arteries and causes insufficiency 
because of loss of adequate pressure in the dilated 
vessels. At times, sharp kinking may further compro- 
mise the blood flow to the brain. Atherosclerosis with 
intimal changes, producing irregularity of narrowing 
of the vessels, was encountered less often. The most 
frequent change was a single narrowed segment near 
the origin of the vessels; but at times, significant 
narrowing was noted at several levels, usually near 
the origin. Complete vertebral artery occlusion oc- 
curred in 8 cases. Seven were at the origin of the 
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vessel with 2 on the right side and 5 on the left. The 
authors have no explanation for the higher incidence 
on the left. 

External compression of the vertebral artery by 
cervical osteophytes was encountered in nearly 20 
per cent of the series. In all cases with compression, 
the clinical symptoms were definitely felt to be re- 
lated to the compression effect. It is interesting to 
note that, in the cases illustrated, evaluation of the 
degree of compression by cervical osteophytes is 
achieved only on the recommended rotated views.— 


Edward B. Best, M.D. 


NECK AND CHEST 


SALIBA, ALEX, Beatry, OREN A., and PaciNi, 
Luicr. Pulmonary histoplasmosis associated 
with pulmonary tuberculosis. South. M. F., 
Mar., 1962, 55, 249-256. (From: The District 
Two State Tuberculosis Hospital, Louisville, 


Ky.) 


The authors reviewed the literature and found 
that it is not uncommon for histoplasmosis to ac- 
company pulmonary tuberculosis. Extensive skin 
testing programs and serologic studies in sanatoria 
have been used. Some cases of cavitary histoplasmosis 
have negative skin tests, and concomitant tubercu- 
losis was found to be 20 per cent in one study. In an- 
other study of 80 patients with positive serologic 
tests for histoplasmosis 52 per cent had active tuber- 
culosis. It is now generally recognized that cavitary 
histoplasmosis is not unusual in tuberculosis hos- 
pitals. Having diagnosed tuberculosis by cultural 
methods the physician may be completely unaware of 
concomitant fungus infection; however, the reverse 
is usually not true. 

The study was divided into 3 groups. The first 
group included cases with active tuberculosis and ac- 
tive histoplasmosis. The diagnosis of both is impor- 
tant from a therapeutic standpoint and they are very 
similar both clinically and roentgenologically. The 
histoplasmosis may progress while the tuberculosis is 
being treated and the mortality of this form of histo- 
plasmosis is high unless it 1s treated. The treatment 
for histoplasmosis used by this group is with ampho- 
tericin B as follows: a dose of 1 mg./kg. 1s given 3 
times weekly for 16 weeks starting with one-fourth of 
this dose. Serologic tests for histoplasmosis have 
been as high as 6 per cent in tuberculosis sanatoria 
with one-third of these later proven by cultural meth- 
ods or histology to be histoplasmosis. The higher the 
serologic titer the more likely is the presence of ac- 
tive histoplasmosis. Before surgery for residual 
cavitary disease, both the tuberculosis and the 
histoplasmosis should receive adequate medical 
management. 

The second group included the most common 
association of active tuberculosis and inactive histo- 
plasmosis. The histoplasmosis in this group was 
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revealed by positive skin tests and/or serology. Posi- 
tive serology may suggest residual activity. Roent- 
genologically, histoplasmosis may be suggested by 
large “‘mullberry” or "stippled" paratracheal calcifi- 
cations, scattered parenchymal calcifications and 
splenic calcifications. Tuberculosis is not the most 
common cause of pulmonary calcifications. Active 
sputum studies may prove some of these cases to be 
active histoplasmosis. 

The third group included cases of suspected 
pneumomycoses in which the presence of tubercu- 
losis had been ruled out as far as possible and the 
causative organism had not been found. Blastomy- 
cosis and coccidiomycosis, as well as histoplasmosis, 
are considered; however, histoplasmosis most closely 
resembles tuberculosis. A therapeutic trial of ampho- 
tericin B may aid in diagnosis. Skin tests and comple- 
ment fixation tests are only scrreening tests and 
diagnosis rests on isolation of Histoplasma capsu- 
latum. 

The authors conclude that the diagnosis of con- 
comitant histoplasmosis and tuberculosis is of more 


than academic interest.—Gerald M. Wohlfeld, M.D. 


Baur, Y. W. Pulmonary paragonimiasis as a 
cause of Loefller's syndrome. Radiology, Apr., 
1962, 78, 598—601. (From: Department of 
Radiology, Chonnam University Medical 
School, Kwangju, Chonnam, Korea.) 


The occurrence of Loeffler’s syndrome in 3 cases of 
pulmonary paragonimiasis is reported. The ova of 
Paragonimus westermanti were demonstrated in the 
sputum of 2 patients but were not found in the 


sputum or stools of the third patient. Charcot- ` 


Leyden crystals in the sputum and positive skin tests 
aided in establishing the diagnosis. There was per- 
sistent eosinophilia of 25 to 39 per cent in the pe- 
ripheral blood in all 3 cases. Chest roentgenograms 
revealed fleeting, patchy lung densities, some pleural 
effusion, and in 2 patients the typical cystic lung 
lesions. 

A hyperergic reaction due to the presence of 
Paragonimus westermanii is the actual pathogenetic 
mechanism, as is the case with other allergens and 
organisms. This is borne out by the fact that the 
cystoidal lesions typical of paragonimiasis developed 
at the sites of the Loeffler's pneumonia synchron- 
ously with the appearance of ova in the sputum in 
I of the cases.—4. W. Sommer, M.D. 


Dragoni, G., and Satvinti, E. I tumori con- 
nettivali maligni primitivi del polmone. 
(Primary malignant mesenchymal tumors of 
the lungs.) Radiol. med., Feb., 1962, 48, 138- 
1 £0. (Address: Dott. Prof. Giovanni Dragoni, 
Via Venezian, 14, Milano, Italy.) 

Among the primary neoplastic malignant lesions 
of the lungs, those of mesenchymal origin are ex- 
tremely rare. 
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Sarcomas of the lung are found mainly in young 
individuals of the male sex. They may originate from 
the connective tissue of the alveoli, of the intersti- 
tium, of the submucosa of the bronchi, from the 
adventitia of the vessels and from the subpleural 
tissue. Development is eccentric and quite expan- 
sive with invasion of the surrounding parenchyma. 
In its progression, the sarcoma involves and destroys 
the various structures of the lung parenchyma, 
bronchi and vessels, frequently causing hemorrhages, 
necrosis and bronchoarterial fistulae. 

Histologically the sarcomas are divided into fusi- 
form cell, round cell, polymorph cell and giant cell 
types. Cases of myxomatous sarcomas, angioblastic 
sarcomas, fibrosarcomas, and chondro-mixo-fibro- 
sarcomas are also observed. 

In a series of nearly 700 epithelial neoplasms of the 
lungs studied in the Department of Radiology of the 
Medical School of the University of Milan, there were 
only § cases of sarcoma, which are reported in detail 
by the authors. 

The clinical findings are not characteristic and are 
different in each patient. The roentgen findings are 
also not always contributory. The most frequent 
finding is a lobar dense, homogeneous opacity of 
the left lower lung or the right upper lobe with 
smooth convex contours facing the normal par- 
enchyma and with secondary displacement of the 
mediastinal shadows toward the opposite side. The 
lesion grows and expands very rapidly.—d. F. 
Govoni, M.D. 


O’Brien, PAUL S., ROBICSEK, Francis, GLENN, 
Joan C., Jr., Taytor, Freperick H., and 
SANGER, PauL W. Anomalous venous drain- 
age of the right lung into the inferior vena 
cava: report of three cases. South. M. F., 
Mar., 1962, 55, 262—264. (Address: 2000 East 
Fifth Street, Charlotte, N. C.) 


This article emphasizes the value of the plain post- 
eroanterior chest roentgenogram in diagnosing this 
condition. In all 3 cases presented there was a cres- 
cent-shaped vascular density adjacent to the right 
heart border which deviated from the lateral superior 
position to a more medial location. This vascular 
shadow increased in diameter as it descended toward 
the cardiodiaphragmatic angle. 

In the 3 cases, the diagnosis was made from the 
plain roentgenograms and confirmed by catheteriza- 
tion studies. All cases were adults; clinical cardiac 
signs were minimal; and none had evidence of right 
ventricular pressure elevation or heart failure. In 2 
cases the anomalous drainage was associated with 
dextroversion and dextroposition of the heart plus 
anomalies of the right lung.—A. Lynn Turner, M.D. 


Menn, W. E., and Kinmontn, J. B. Congenital 
tricuspid stenosis: a case treated by open 
operation. Brit. M. F., Mar., 1962, 7, 598- 
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600. (Krom: The Cardiac Department and 
the Surgical Professional Unit, St. Thomas’s 
Hospital, London, England.) 


The clinical, laboratory and operative findings are 
described in a patient with tricuspid stenosis and an 
atrial septal defect, who improved considerably fol- 
lowing dilatation of the tricuspid orifice and closure 
of the atrial septal defect. 

The patient is a 9 year old girl with a lifetime his- 
tory of cyanosis and dyspnea and 2 episodes of 
syncope. Physical examination revealed cyanosis and 
clubbing of both the upper and lower extremities. 
Pulse and blood pressures were normal. The apical 
pulse was slightly outside the midclavicular line and 
there was a systolic thrill and murmur to the left of 
the lower sternum. 

Chest roentgenogram showed decreased pulmonary 
vasculature. The electrocardiogram was regarded as 
within normal limits, but the axis suggested left 
ventricular preponderance, and the P waves right 
atrial hypertrophy. Cardiac catheterization was per- 
formed on 2 occasions. The first, 3 vears earlier, 
revealed a left to right shunt at the ventricular level 
and an average gradient of 2.75 mm. of Hg across the 
tricuspid valve. The second procedure revealed a 
ventricular septal defect without a left to right shunt 
and a gradient of o-5 mm. of Hg across the trisucpid 
valve. Angiocardiography demonstrated a right to 
left shunt via a high atrial septal defect. 

At surgery the right atrium was noted to be large, 
the right ventricle small. An abnormal coronary 
artery ran across the infundibulum and rendered 
ventriculotomy inadvisable. On inserting a finger into 
the right atrium, a 1.5 cm. high atrial septal defect 
and tricuspid stenosis, which would admit only the 
distal interphalangeal joint, were noted. A jet of 
blood, felt by the tip of the finger, suggested a 
ventricular septal defect. Under cardiopulmonary 
by-pass the atrial septal defect was closed with con- 
tinuous sutures reinforced with interrupted sutures 
and the tricuspid orifice was dilated until it would 
admit the proximal interphalangeal joint. 

The postoperative course was uneventful. There 
was initially a slight rise in veinous pressure which 
may have been due to the small capacity of the right 
ventricle. Cyanosis and diminished exercise tolerance 
disappeared within 6 months. The systolic murmur 
remained and in addition a to-and-fro murmur was 
noted in the pulmonic region. 

The differential diagnosis in a cyanotic patient 
with right atrial hypertrophy without electrocardio- 
graphic evidence of right ventricular hypertrophy 
includes tricuspid atresia, Ebstein’s malformation, 
pulmonary atresia with intact ventricular septum 
and small right ventricle, congenital tricuspid stenosis 
and isolated hypoplasia of the right ventricle and 
tricuspid valve. Tricuspid atresia and pulmonary 
atresia were excluded by passage of the catheter into 
the right ventricle and pulmonary artery. Ebstein’s 
malformation is unlikely due to the absence of the 
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usual roentgenologic and electrocardiographic find- 
ings. The differentiation of tricuspid stenosis and 
isolated hypoplasia of the right ventricle and tri- 
cuspid valve would rest on the finding of a diastolic 
gradient across the valve which in this case varied 
between o and 5 mm. of Hg. 

Though this patient improved considerably fol- 
lowing the combined procedure of closure of the 
atrial septal defect and dilatation of the tricuspid 
orifice, the possibility that the right ventricle may 
not be able to accommodate the increased flow must 
be considered in future cases and it may not always 


be advisable to close the defect completely.— ohn P. 
Tampas, M.D. 


GARAMELLA, JOSEPH J., Scuuipr, W. ROBERT, 
JENSEN, NATHAN K., and Lynen, MicnaEr F. 
(Minneapolis, Minnesota.) Traumatic aneu- 
rysms of the thoracic aorta: report of four 
cases, including one of spontaneous rupture 
into the esophagus. New England Y. Med., 
June, 1962, 266, 1341-1348. 


Four cases of traumatic aneurysms of the thoracic 
aorta are reported. They were treated surgically, 
three successfully. All of the aneurysms were the 
result of nonpenetrating trauma, three of which re- 
sulted from automobile accidents. These four post- 
traumatic cases represent 25 per cent of the total 
experience of the authors with thoracic aneurysms. 

The characteristic location of post-traumatic 
aneurysms 1s distal to the subclavian artery in the 
isthmus between it and the ligamentum arteriosum 
and first intercostal arteries. All four of these cases 
occurred at this site. 

The fatal case in this series had a history of a chest 
injury 8 years earlier, with hemorrhage due to rup- 
ture of the aneurysm into the esophagus 10 days be- 
fore admission. On the third and fourth days after 
admission he again bled profusely and subsequent 
surgery disclosed the traumatic aneurysm extending 
from just distal to the left subclavian artery to 5 cm. 
above the diaphragm. It had eroded the esophagus, 
and there was an abscess in the clot owing to the 
fistulous communication with the esophagus. Mas- 
sive bleeding from the aneurysm into the esophagus 
began during surgery and handicapped the procedure. 
The aneurysm was excised and multiple bleeding 
points on the chest wall were sutured or cauterized. 
The patient's general immediate postoperative con- 
dition was fair. Death occurred on the second post- 
operative day after massive melena and perforation 


of the ileum.—Zois Cowan Colllins, M.D. 


NoRDENSTROM, BJÖRN, OVEN FORS, CARL-OLOF, 
and TORNELL, Gunnar. Coronary angiog- 
raphy in 160 cases of ischemic heart disease. 
Radiology, May, 1962, 78, 714—724. (From: 
Karolinska Sjukhuset, Stockholm . 6o 
Sweden.) 


3 


The authors present the results and conclusions of 
their experience with 100 patients in whom coronary 
angiography was performed. An important feature of 
their technique is that injection and filling are ac- 
complished during an increase in intrabronchial 
pressure to 40 cm. of water. This effectively reduces 
blood flow in the aorta and allows layering of the 
contrast medium. The method involves percutaneous 
catheter insertion with positioning of the tip above 
the aortic valves. The patient is placed before a film 
changer, in the left antero-oblique position. With 
elevations of the intrabronchial pressure, either by 
Valsalva maneuver or by inflation of the lungs, 1! 
ml./kg. of body weight of a 76 per cent solution of 
urografin is injected within 3 seconds. 

The first 100 patients examined by this method 
include patients under 60 years of age with previous 
myocardial infarction; all patients under 60 with 
angina; patients with angina and valvular aortic 
stenosis; subjects of certain professions, as for in- 
stance pilots, with severe electrocardiographic 
changes; clinically operable patients; and patients 
for assessment after medical treatment or operation. 
The authors require normal kidney, liver and. pul- 
monary function tests and normal blood values be- 
fore angiocardiography. The contraindications in- 
clude the presence of acute infection, systemic dis- 
eases, decompensation of the heart, and all signs of 
serious types of arrhythmia. 

A total of 25 cases of abnormal coronary vessels 
were identified; 12 on the left, and 13 on the right. 
The sites of narrowing on the left include the main 
coronary artery as well as the anterior descending 
and circumflex branches. However, the division be- 
tween the anterior descending and the circumflex 
branch seems to be a classical site of localized athero- 
matosis on the left. The most common location for 
atheromatous changes in the right coronary artery 1s 
a segment several centimeters long, beginning 2 or 3 
centimeters distal to its origin from the aorta. The 
reason for this particular localization is unknown but 
the authors feel that this is related to the position of 
the artery in the atrioventricular groove where alter- 
nating opposite movements of the right atrium and 
ventricle produce a localized strain on the vessel. 

Collateral vessels around an area of total or partial 
occlusion were of two types: those with a winding 
course and a smooth wall; and those with an irregular 
course, narrow lumen, and uneven walls. The latter 
type of vessel is presumed to be an older collateral. 
The direction of flow in different areas is important 
and easily determined by careful study of the angio- 
grams. The presence and site of occlusion can be 
demonstrated by reversal of normal blood flow into 
the area distal to an occlusion. 

Diffuse atheromatosis without occlusion was noted 
to be the main type of change in ischemic heart 
disease. The capillary phase is of special interest in 
these cases and it is the authors’ opinion that the 
myocardiogram effect obtained in ischemic heart 
disease is more marked than in other cases. In several 
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patients this effect was noted to correspond with the 
site of clinically suspected myocardial infarction. To 
date, the visualization of the coronary veins has not 
been of diagnostic value. 

In conclusion, the authors emphasize that the ac- 
curate preoperative demonstration of the amount and 
extent of atherosclerotic changes in the coronary 
arteries iS a prerequisite to successful vascular 
surgery.— Edward B. Best, M.D. 


SULAVIK, STEPHEN. Mediastinal crunch (Ham- 
man's sign). GP, July, 1962, 26, 104-105. 
(From: Bronx Veterans Administration Hos- 


pital, New York, N. Y.) 


Hamman's description of fine auscultatory crepita- 
tions synchronous with the heart beat was felt to be 
characteristic if not diagnostic of mediastinal em- 
physema. 

The author describes similar signs occurring in left- 
sided pneumothorax, dilated lower esophagus,bullous 
emphysema of the lingular segments, pneumoperito- 
neum with a high left diaphragm and gastric dilata- 
tion. Characteristically, the crunching, bubbling, 
tapping sounds are likened to the “crackling of dry 
cellophane” and are heard best along the left sternal 
costal border over the heart. The probable mecha- 
nism of this mediastinal crunch is the beating of the 
heart against a myriad of minute air bubbles located 
between the anterior cardiac surface and the chest 
wall. 

The author concludes that, if Hamman’s sign is 
accompanied by subcutaneous emphysema of the 
neck and chest, the diagnosis of mediastinal em- 
physema can be reasonably assured.—Ned B. Horn- 


back, M. D. 


LAGARDE, C., GUETTON, J., and Laurens, G. 
Les adénopathies médiastinales régressives de 
l'adulte jeune: étude d'une série personnelle 
de 39 observations. (Regressive mediastinal 
adenopathies of the young adult: study of a 
personal series of 39 cases.) F. de radiol., 
d'électrol. et de méd. nucléaire, Mar.-Apr., 
1962, 43, 137-147. (From: Service de Radi- 
ologie de l'Hópital Maritime. Sainte-Anne, 
Toulon, France.) 


A new entity has recently been isolated from the 
extensive field of mediastinal adenopathies; it en- 
compasses those cases which are usually found by 
routine roentgenologic check-ups, are commonest in 
young adults, and regress spontaneously in 1 to 24 
months. The incidence of the disease is placed at 
0.12 per thousand. 

The authors analyze 39 cases reporting that usu- 
ally the tuberculin reactions are negative or weakly 
positive, that as a rule there are no pathologic ante- 
cedents, nor are there other cases in the families or 
close associates. Twenty-two of the patients had 
recently had normal roentgenograms. 
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Roentgenologically the lymph nodes were of 
moderate or great size, usually symmetric, and often 
associated with an enlarged right latero-tracheal 
lymph node. Frequently reticular or nodular pat- 
terns appeared in the lungs. Six of the cases were 
proved by biopsy of peripheral lesions to be sarcoido- 
sis, leaving the etiology of the remainder in doubt.— 


Frank A. Riebel, M.D. 


Bunker, Paut G. The role of dentistry in 
problems of foreign bodies in the air and food 
passages. J. dm. Dent. A., June, 1962, 64, 
782-787. (Address: Newberry Building, 


Aberdeen, S. D.) 


The author calls attention to the fact that a high 
percentage of instances involving foreign bodies in 
the esophagus or tracheobronchial tree have dental 
aspects. Thirty per cent of all foreign bodies in the air 
and food passages of persons of all ages are bones, 
and in edentulous individuals this percentage rises to 
85 per cent. The dentist should warn his patient of 
this danger at the time the dentures are fitted. Den- 
tures should be kept in good repair and properly 
fitted to insure good mastication. Patients must wear 
and use their dentures and should be instructed to 
chew their food twice as long as when they had their 
natural teeth. A loose denture itself 1s a hazard as it 
may be swallowed, especially if the patient sustains a 
blow, fall or excitement. An ill-fitting denture causes 
faulty chewing which may result in a large bolus of 
meat lodging in the esophagus. This can also happen 
in the presence of a painful, abscessed tooth. It is the 
dentist's responsibility to make certain that the den- 
ture fits properly and that the patient uses it. 

Foreign bodies in the esophagus or tracheobron- 
chial tree are common accidents, and infants are 
particularly prone to this type of accident. Infants 
are unable to talk, so a foreign body in the air or food 
passage may go unrecognized until serious complica- 
tions develop or death may occur. A persistent 
wheeze, cough or dyspnea should always suggest the 
presence of a foreign body in the tracheobronchial 
tree, whereas dysphagia and excessive salivation 
should make one suspect a foreign body in the esoph- 
agus.— Douglas S. Kellogg, M.D. 


ABDOMEN 


OBERHAUSER, E., Marre, H. ORREGO, SALINAS, 
A., and Baraona, E. Further studies on 
intestinal absorption in liver cirrhosis, using 
an intraintestinal reference substance (poly- 
ethylene glycol). 4m. 7. Digest. Dis., Aug., 
1962, 7, 699—711. (From: The Gastroentero- 
logical Unit, Clinical Hospital of the Uni- 
versity of Chile, Santiago, Chile.) 

Absorption from the intestinal lumen of D-xylose, 
glucose, fat, and triolein-I?! was studied in 9 control 
subjects and in 9 patients with cirrhosis of the liver. 
A nonabsorbable reference substance, polyethylene 
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glycol (PEG), was used. The metabolite/PEG index 
was determined in the test meals and in samples of 
intestinal contents obtained by jejunal intubation. 
The results in both groups were compared. 

The fatty acids/PEG and triolein-I'*!/ PEG indexes 
were higher in cirrhotics than in the control group. 
This was attributed to an altered absorption of fats 
in patients with liver cirrhosis, already demonstrated 
by other techniques. The glucose/PEG and D- 
xvlose/ PEG indexes in cirrhotics were not signifi- 
cantly different from those in the control group. 
Normal absorption of glucose and D-xylose, together 
with evident malabsorption of lipids, leads the au- 
thors to suspect that the underlying defect does not 
involve the intestinal wall. It might be of pancreatic 
origin or due to deficiency of some other factor, such 
as insufficient or altered production of bile salts that 
facilitates digestion and absorption of lipids, while 
not affecting the absorption of carbohydrates. 

In the group of cirrhotics, the volume of intestinal 
contents was found to be significantly higher than in 
the control group, which correlates well with the 
increase in the volume of feces described in these 
patients and with the increase in the volume of 
pancreatic secretion after secretion stimulation. 

The values for amylase, lipase, and pH in the in- 
testinal contents were similar in the patients with 
cirrhosis and the control group. 

As to the method of using a reference substance, 
the authors conclude that it is very worthwhile for 
establishing comparisons of indexes in cases of nor- 
mal and abnormal absorption, but it probably can- 
not be applied quantitatively to assess the absorp- 
tion of a specific metabolite—William K. Litt- 
man, M.D. 


Monroe, Lee S., and Norron, RICHARD A. 
Roentgenographic signs produced by Taenia 
saginata. dm. Y. Digest. Dis., June, 1962, 7, 
$19-522. (Address: Scripps Clinic, 476 
Prospect Street, La Jolla, Calif.) 


The beef tapeworm (Taenia saginata) may be 
easily demonstrated by roentgen study of the small 
intestine. The average worm is 12 to 15 feet in length 
tapering from I to 2 mm. in diameter at its neck to 
approximately 12 mm. in width and from 1 to 2 mm. 
in thickness at its distal end. The scolex at the ante- 
rior end is usually attached in the midportion of the 
small intestine, and the thicker and demonstrable 
portion of the worm is predominantly in the ileum. 
In this respect it varies from the cylindrical round- 
worms which are usually found predominantly or 
entirely in the Jejunum. The roundworms are shorter 
(1$ to 30 cm. in length) and uniform in caliber as 
opposed to the tapering Taenia, and the intestinal 
tract of the Ascaris is often demonstrated by barium. 
The tapeworm does not have an intestinal tract but 
may fold upon itself, and a thin line of barium be- 
tween the two segments of worm may simulate an 
intestinal tract. 
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Two cases of roentgenographically demonstrated 
Taenia saginata are reported and illustrated. 
Lois Cowan Collins, M.D. 


Hirrcoar, B. L. Calcification of the meconium 
within the bowel of the newborn. Arch. Dis. 
Childhood, Feb., 1962, 37, 86-89. (From: The 
Department of Pathology, Brisbane Hos- 
pitzl, Brisbane, Australia.) 


The author presents 2 new cases of intraluminal 
intestiaal calcification and briefly reviews the 4 previ- 
ously reported cases. Biochemical studies were per- 
formec on the serum of the infants and mothers as 
well as biochemical determinations of the meconium. 
There was a two to three fold increase in the calcium 
and phosphorus in the meconium of the 2 cases de- 
scribec. One mother and one baby in the 4 reported 
cases had low levels of serum alkaline phosphatase; 
the serum calcium and phosphorus levels were nor- 
mal. Three of the 6 cases had imperforate anus with 
other congenital abnormalities. One case had a 
diagncsis of small bowel atresia. One case had stenosis 
of the small bowel and the remaining case showed 
functional bowel obstruction. The intraluminal 
calcifications appeared to be circular concretions of 
calcium within the meconium. The only evidence of 
systemic disturbance is the low alkaline phosphatase 
mentioned above in the 1 infant and 1 mother; how- 
ever, both had normal serum phosphorus levels. 

No theory so far suggested as to the cause of the 
intraluminal calcification has been proven and none 
seems to account for all the facts observed.— 
Tames V. Grief, M.D. 


TonrELLo, Juro. Colangiografía intravenosa de 
urgencia en el diagnóstico diferencial de la 
colecistitis aguda. (Prompt intravenous chol- 
angiography in the differential diagnosis of 
accte cholecystitis.) Radtologia, Panamá, 
Mer., 1962, 72, 61-66. (Address: 11 Calle 
2—:7 zona I, Guatemala, C.A.) 


Immediate intravenous cholangiography is a 
practical procedure for the diagnosis of acute chole- 
cystitis. Approximately 30 cases with acute abdomi- 
nal symptoms, including 10 cases of cholecystitis, 
were examined by means of intravenous cholangiog- 
raphy. Cholografin şo per cent was used as the con- 
trast medium. There was no special preparation. 
Roentgenograms were made in the left anterior 
oblique projection and were obtained at 5, 30 and 60 
minutes, and at 2 and 3 hour intervals after the 
injection. In some cases, delayed roentgenograms at 
4 and 6 hours were also made. 

In 40 per cent of the cases, no opacification was 
obtaimed. When there was opacification of the gall- 
bladder and the ducts, acute cholecystitis could be 
ruled out. Visualization of the biliary ducts without 
visua ization of the gallbladder can be taken as evi- 
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dence of obstruction of the cystic duct. Delayed 
roentgenograms may be required in these cases in 
order to avoid erroneous diagnosis. When neither the 
gallbladder nor the biliary ducts are visualized but 
cholografin 1s seen in the colon in the 24 hour roent- 
genogram, obstruction of the cystic duct and chole- 
cystitis can be suspected.—Murray M. Fried- 
man, M.D. 


Evans, J. A., GLENN, F., THoRBJARNAnSON, B., 
and Mujauep, Z. Percutaneous transhepatic 
cholangiography: discussion of method and 
report of 25 cases. Radiology, Mar., 1962, 78, 
362—370. (From: The New York Hospital- 
Cornell Medical Center, New York, N. Y.) 


Percutaneous transhepatic cholangiography as 
described is a practical and safe roentgenologic pro- 
cedure found to be helpful in the differentiation be- 
tween obstructive and hepatocellular jaundice and 
for demonstration of the biliary tree in jaundiced 
patients. It is particularly helpful in the presence of 
clinical or chemical jaundice, where conventional 
diagnostic roentgen examination of the gallbladder 
and bile ducts offers no help. 

The main indications for this procedure are: (1) to 
differentiate between obstructive and nonobstruc- 
tive jaundice; (2) to diagnose the presence and site of 
carcinoma of the biliary system; (3) to demonstrate 
the site and number of calculi in the ducts; (4) to 
elucidate the status of the biliary tree in cases of 
congenital biliary atresia; and (5) to investigate 
certain puzzling cases of the postcholecystectomy 
syndrome. The two main complications of percutane- 
ous cholangiography are internal bleeding, due to 
accidental perforation of a blood vessel, and bile 
peritonitis as a result of seepage of bile into the 
peritoneal cavity. One instance of each of these com- 
plications occurred in the series of 25 cases presented 
and reviewed by the authors. 

In 19 of the patients presented, the examination 
was successful. All had clinical jaundice and in 13 the 
liver was enlarged. Three were found to have car- 
cinoma of the ampulla of Vater; 7 had carcinoma of 
the pancreas; 5 had carcinoma of the common bile 
duct; and 6 had choledocholithiasis. Of the 6 pa- 
tients in whom the examination was unsuccessful, all 
but 1 had clinical jaundice and in 3 the liver was en- 
larged. There was 1 case of cirrhosis of the liver; 1 of 
carcinoma of the gallbladder; 1 of carcinoma of the 
pancreas; 1 of metastasis to the liver; and 2 of chole- 
docholithiasis, each of which had a dilated common 
duct. 

A brief historical review of the world literature is 
presented, along with 5 case reports from the au- 
thors’ material which illustrated the value of this 
procedure. The technique used by the authors is 
described in detail. It is felt that when the indica- 
tions are proper and the examination is done in the 
immediate preoperative period, percutaneous trans- 
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hepatic cholangiography is of distinct value. [t is 
entirely possible that, with additional clinical experi- 
ence and with carefully supervised cases, it need not 
necessarily be followed by immediate surgery pro- 
vided the patient remains in the hospital under care- 
ful observation and competent surgical assistance is 
readily available if required. The results of the ex- 
amination along with close collaboration between 
surgeon and radiologist both in the conduct of the 
examination and in the immediate post-examination 
period may well obviate the need for surgery.— 


Donald N. Dysart, M.D. 


GYNECOLOGY AND OBSTETRICS 


FonTAINE, R, Warter, P. Wet, F; 
Dreyrus, J., and WEILL, A. La pelvigraphie 
gazeuse dans les syndromes endocrino- 
génitaux de l'enfant. (Gaseous pelvigraphy in 
the endocrine-genital syndromes of children.) 
F. de radiol., d'électrol. et de méd. nucléaire, 
Mar.-Apr., 1962, 45, 148-152. (From: Cli- 
nique Chirurgicale A, Strasbourg, France.) 
When endocrine anomalies appear in the voung 

child, as in macrogenitosomia, genital hemorrhages 
in the young girl, intersexual states, or in adreno- 
genital syndrome (even if limited to mere hirsutism), 
one must search for a secreting tumor or a hyper- 
plastic endocrine gland. 

Roentgenology is of use in determining the geno- 
type, bone age, and volume of the pituitary and 
adrenals. Also hysterosalpingography may be of 
value. 

A less frequently employed but useful technique is 
gaseous pelvigraphy. The authors find that this is 
easily performed; after the bladder has been emptied, 
the abdominal cavity is punctured in the midline 
just below the umbilicus, and from 200 to 1,000 cc. 
of CO;—depending on the patient's age—are intro- 
duced. The head of the table is depressed to various 
angles up to 45? and roentgenograms centering on 
the coccyx are made. The ovaries and uterus can 


thus be evaluated.—Frank A. Riebel, M.D. 


RADIOISOTOPES 


FERGUSON, ALBERT B., JR., AKAHOSHI, 
YosuHIHIKo, Laine, Parrick G., and Honce, 
Epwin, S. Trace metal ion concentration in 
liver, kidney, spleen, and lung of normal] rab- 
bits. Y. Bone & Joint Surg., Mar., 1962, 444, 
317-336. (From: The Orthopaedic Depart- 
ment, University of Pittsburgh, and the 
Mellon Institute, Pittsburgh, Pa.) 


In order to provide a baseline for further experi- 
mentation the trace jon concentration of cobalt, 
chromium, nickel, titanium, aluminum and iron pres- 
ent in normal rabbit spleen, liver, kidney and lung 
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was determined by the spectrographic method. The 
comparison is also made between values reported in 
the literature for humans and the results found in 
the rabbit. Detailed charts and tables are presented. 

A second set of experiments was then done follow- 
ing implantation of commonly used alloys, and tests 
made at 6 and 16 weeks on spleen, liver, kidney, 
lung, adjacent muscle and control muscle. The alloys 
tested were vitallium, 316 stainless steel, incoloy, 
A-286 stainless steel, aluminum 2024-T3, titanium 
zirconium and puron. 

In the storage of trace metals the spleen and lung 
led the list. Between 6 and 16 weeks the spleen 
showed an increase in storage of ions while the other 
organs tended to show a gradual decline. Cobalt and 
nickel were the most active ions. Iron contributed by 
embedded metal has negligible pickup. No over- 
whelming effect of any particular alloy or the ion con- 
centration in the vital organs could be discerned. For 
details the reader is referred to the charts in the 
original article—Martha Mottram, M.D. 


UpvanHELYr, Georce B. Radiation hypoph- 
ysectomy with gold-198. South. M. F., 
Apr., 1962, 55, 377-384. (From: The Di- 
vision of Neurological Surgery, The Johns 
Hopkins University School of Medicine, 
Baltimore, Md.) 


The role of pituitary function and its ablation in 
cases of carcinoma of the breast with metastasis has 
been previously discussed. Several methods of ac- 
complishing hypophysectomy are in use: external 
irradiation with collimated 340 mev. proton beam; 
implantation with radon seeds, yttrium go radio- 
active chromium phosphate, tridium, palladium 
and gold 198. The author presents his experience 
with the transsphenoidal or transethmoidal approach 
with gold seed implantation. He first implanted the 
gold seeds into the pituitary of dogs and then studied 
the effect on the gland. 

The transsphenoidal approach was used in the 39 
patients included in the study. Under adequate 
sedation and local anesthesia the implantation 
trochar was inserted in one nostril and guided 
through the sphenoidal sinus into the sella turcica. 
The procedure was done with image intensification 
fluoroscopy and spot roentgenograms as guides. The 
needle tip lies between 3 and 6 mm. within the an- 
terior wall of the pituitary fossa depending on sellar 
size. The seed optimally is 2.5 mm. below the dia- 
phragma sellae in the midline. It should not be closer 
than 3 mm. from the medial wall of the cavernous 
sinus. Pre- and postoperative cortisone was given. 
Unscreened gold seeds were used ranging from 23 to 
45 uc in the series. 

Thirty of the 39 patients had breast carcinoma. 
Four were still living when the article was written, 
one for 11 months, the others for 68, 68, and 47 days. 
The average survival time for the others was 94 
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days. Pein relief was marked in 19 cases while in 11 
there wzs only transient improvement. 

Four patients with diabetic retinopathy were 
treated. One had marked Improvement, 2 showed no 
change and 1 died of pneumococcal meningitis 5 days 
postoperative. 

One patient with a chromophobe and one with an 
eosinophilic adenoma each enjoyed remission of 
symptoris. Two patients with prostatic carcinoma 
had no sgnificant change, while a single patient with 
melanocarcinoma had recurrence of pain in 30 days 
and finaly died. 

The author records 2 deaths in this series: 1 from 
meningizis and 1 from cardiac and respiratory de- 
compensation. No ocular complications occurred. 
Rhinorraea was present in § patients, 3 of whom had 
meningizis which was controlled by antibiotics. 
Seven patients had diabetes insipidus which was con- 
trolled with vasopressin (pitressin). In 1 case there 
was misplacement of the gold seed which finally 
gtavitated into the neck. 

The author believes that this procedure compares 
favorab:y with any other type of approach, although 
total destruction of the pituitary gland does not 
occur.—George A. Kling, M.D. 


MISCELLANEOUS 


Tusrama, M., LALANNE, C-M., and Surmonr, 
J. (Villejuif, France.) Total body irradiation 
for organ transplantation. Proc. Roy. Sor. 
Med., Dec., 1961, 54, 1143-1150. 


Unifcrm whole-body exposure to doses of 400-450 
rads apoears to be well tolerated by man, provided 
that certain precautions are observed. With such 
doses, lremorrhages are of a relatively minor nature 
and easz to control. The risk of the infection is much 
more se-ious; it would appear that this danger can be 
averted by observing strict aseptic precautions and 
that it 1s possible for a patient to live a month or 
more in. an atmosphere much more sterile than that 
of an operating theater. 

Under these conditions and by the use of anti- 
biotics, not as a routine measure, but for speciiic 
therapy, it appears possible to reduce the risks of 
infection.—G. Tievsky, M.D. 


Wooprurr, M. F. A. (Edinburgh, Scotland.) 
The outlook for transplantation of the kidney 
in man. Proc. Roy. Soc. Med., Dec., 1961, 54, 
TISG-1153. 

It has been said that some 250,000 people die each 
year as a result of renal insufficiency. It is impossible 
to estimate how many of these lives could be saved if 
the problems which at present limit the use of renal 
transplants were all solved, but the number 1s cer- 
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tainly considerable. These problems are of four 
kinds: (1) technical, (2) immunological, (3) storage, 
and (4) ethical and legal. 

The literature concerning these problems is re- 
viewed and a full discussion given.—G. Tieosky, M.D. 


SMITHERS, D. W. Spontaneous regression of 
tumours. Clin. Radiol., Apr., 1962, 73, 132- 
137. (From: The Royal Marsden Hospital 
and Institute of Cancer Research, Royal 
Cancer Hospital, London, England.) 


"Spontaneous" tumor regression 1s a natural 
phenomenon which has been well authenticated in 
numerous cases. Regression has been observed most 
frequently in the rollowing neoplasms: embryonal 
tumors in children, carcinoma of the female breast, 
chorionepithelioma, adenocarcinoma of the kidney, 
malignant melanoma, soft tissue sarcoma, carcinoma 
of bladder, and carcinoma of ovary. In some cases 
regression occurs simultaneously in the primary 
lesion and in the metastases apparently due to 
general effects on all the tumor tissues present in the 
patient, seen in the neuroblastomas of children and 
in chorionepitheliomas, where it may be the result of 
homograft reaction and hormone dependence. In 
breast carcinomas spontaneous regression of pri- 
mary and secondary lesions may occur at the time of 
the natural menopause, indicating hormone depend. 
ence. Smithers believes that such regression in 
breast carcinoma may be considerably more common 
than was once thought likely, in view of the fact that 
few patients in whom the menopause follows closely 
on a diagnosis of breast carcinoma fail to receive 
treatment. Hence, if natural regression does occur it 
is apt to be attributed to the prescribed treatment. 

In patients with adenocarcinoma of the kidney 
where regression occurs it is apparently only in lung 
metastases in patients who had had their primary 
tumors removed. In soft tissue sarcomas and car- 
cinomas of the bladder spontaneous regression has 
been noted in the primary tumor only, and has taken 
place when no metastases have been present. 
Smithers suggests that some of the soft tissue sar- 
comas may be of embryonal character and unstable 
in nature. Some carcinomas of the bladder may be 
limited to the presence of an inciting carcinogenic 
agent—disappearing after such agent is no longer 
present. In the case of adenocarcinomas of the kid- 
ney there may be a very slow rate of growth. 
Smithers thinks it is possible that kidney tumors, 
with their peculiar potentiality for shedding groups 
of well differentiated cells into veins, are peculiarly 
suited to the production of well differentiated 
metastases in the lungs. Such metastases are apt to 
have a low growth potential and may be succes- 
fully removed surgically or rarely may undergo 
regression.—Samuel G. Henderson, M.D. 
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(pseudocoarctation) of arch of aorta; report of 8 
new and review of 8 previously published 
cases, 73 
Aorta, anomalies (pseudocoarctation) of arch of 
aorta; report of 8 new and review of 8 
previously published cases, 73 
AoRTOGRAPHY, intravenous, localization of placenta 
with (ab), 1001 
AORTO-ILIAC OBLITERATIONS, chronic, (aortographic 
study) (ab), 824 
APPENDICO-COLIC FISTULATION, roentgen diagnosis 
of, 707 
ARENS, RosEnT A., 1889-1962 (E), 595 
ARTERIOGRAPHY, serial peripheral vascular, experi- 
ence with automatic table for, 1175 
total vertebral-basilar, via transbrachial cathe- 
terization (ab), 1225 
ARTERIOVENOUS fistula of renal vessels; case report, 
1148 
ARTERY, external carotid, and vertebral artery, extra- 
cranial anastomosis between (ab), 389 
middle cerebral, with recanalization, occlusion 
of, 24 
ArTHRITIS, juvenile rheumatoid, 
manifestations of, 400 
ARTICULAR SYNOVIAL CHONDROMATOSIS (ab), 824 
ATRESIA, distal ureteral, 579 
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Beta EMITTERS following intracavitary instillation, 
new scintigraphic technic for demonstration 
of (ab), 213 

BeTATRON: electron beam 10-35 mev.; central depth 
doses and 1sodose curves, 262 

55 mev., tracks of fast electrons; photographs of 

propane-filled bubble chamber exposed to 
electron and roentgen ray beams of (ab), 
211 

BILATERAL simultaneous intravenous angiocardiog- 
raphy, 38 

BrLoPaQUuE, preliminary clinical evaluation of new 
cholecystographic medium, 792 

BILopTin: efficient contrast medium complementary 
to routine cholecystography (ab), 612 

BLADDER STONES, medication simulating (ab), 1003 
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Bone changes in hemoglobin SC disease, 523 
cyst, aneurysmal (ab), 617 
temporal, plesiosectional tomography of; new 
multi-screen cassette, 1183 
Book REVIEWS 
Diagnosis and. Treatment of Acute Radiation 
Injury. Proceedings of a Scientific Meeting 
jointly sponsored by the International 
Atomic Energy Agency and the World 
Health Organization, 200 
Glossary of Words and Phrases Used in Radi- 
ology and Nuclear Medicine. By Lewis E. 
Etter, 383 
An Atlas of Esophageal Motility in Health and 
Disease. By (Charles F. Code, Brian 
Creamer, Arthur M. Olsen, F. Edmund 
Donoghue, and Howard A. Andersen, 383 
Clinical Radiology of the Oesophagus. By Marcel 
Brombart, 384 
Radiation Therapy in the Management. of 
Cancers of the Oral Cavity and Oro- 
pharynx. By Gilbert H. Fletcher and Wil- 
liam S. MacComb; with the collaboration 
of Alando J. Ballantyne. Physics Section 
by Robert J. Shalek and Marilyn Stovall, 
813 
Acquired Surgical Lesions of the Esophagus. By 
Clifford F. Storey, 993 
Bowe of newborn, calcification of meconium within 
(ab), 1230 
Brain tumor localization, radiomercury (Hg) 
labeled neohydrin: new agent for (ab), 829 
tumors, use of “tumor” and "brain" phantoms 
in interpretation of positron annihilation 
and unbalance scans of, 339 
BREAST cancer, roentgenography of, diagnostic 
importance of calcareous patterns in, 1117 
carcinoma of, clinically unsuspected; study in 
private practice, 1102 
fifty-three cases of carcinoma of, occult until 
mammography, 1095 
inflammatory carcinoma of, 1109 
male, carcinoma of; 27 patients observed in 
Zurich during period 1919-1960 (ab), 210 
male, roentgenography of, 1126 
BRONCHIAL adenoma in children; review of literature 
and report of three cases, 543 
cystic papillomatosis (ab), 817 
endometriosis, catamenial hemoptvsis due to 
(ab), 818 
BRONCHIECTASIS: long-term follow-up of medical 
and surgical cases from childhood (ab), 
390 
BRONCHOPULMONARY MANIFESTATIONS, acute, dur- 
ing radiotherapy, with particular considera- 
tion of telecobalt therapy (ab), 1012 


CALCIFICATION of meconium within bowel of new- 
born (ab), 1230 
CaLciNOsAa, ureteritis: complication of bilharzial 
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ureteritis and its relation to primary ure- 
teric stone formation (ab), 1003 
CALDWELL LECTURE, 1961, introduction to, 3 
radiologist and special procedures, 4 
Cancer, breast, roentgenography of, diagnostic 
importance of calcareous patterns in, 1117 
of stomach, prognosis in (ab), 820 
spontaneous regression of (ab), 1012 
CAPITELLUM, osteochondrosis of (Panner's disease); 
report of case, 466 
Carcinoma, inflammatory, of breast, 1109 
of breast, clinically unsuspected; study in 
private practice, 1102 
of breast, fifty-three cases of, occult until 
mammography, 1095 
of liver eroding into extrahepatic bile duct 
demonstrated by transhepatic cholangiog- 
raphy, case of (ab), 612 
of male breast; 27 patients observed in Zurich 
during period 1919-1960 (ab), 210 
of ovary, critical analysis of current therapy of; 
introduction to symposium, 833 
pedunculated epidermoid, of midesophagus, 733 
CARCINOID of rectum; case report, radiation re- 
sponse of, g67 
CARDIAC CATHETERIZATION, flow guided, 2 
CARDIOVASCULAR CONTRAST AGENT, diatrizoate so- 
dium and diprotrizoate (ditriokon), new, 
clinical investigation of, 1194 
CAROTID SINUS syncope treated with roentgen ther- 
apy (ab), 827 
CaTAMENIAL HEMOPTYSIS due to bronchial endo- 
metriosis (ab), 818 
CATHETERIZATION, flow guided cardiac, 27 
CELIAC AXIS, angiography of: experimental evalua- 
tion of methods (ab), 1009 
CEREBRAL ARTERY, middle, with recanalization, oc- 
clusion of, 24 
CERVIX, epidermoid carcinoma of; orthovoltage and 
supervoltage irradiation, 971 
“CHANDLER’S DISEASE” of adults, bilateral idio- 
pathic aseptic necrosis of femur in (ab), 
1004 
CHEMICAL POTENTIATORS in radiation therapy, ques- 
tion of, 989 
CHOLANGIOGRAM, percutaneous transhepatic, inter- 
pretation of, 77: 
CHOLANGIOGRAPHY, percutaneous transhepatic; dis- 
cussion of method and report of 25 cases 
(ab), 1230 
prompt intravenous, in differential diagnosis of 
acute cholecystitis (ab), 1230 
CHOLECYSTITIS, acute, prompt intravenous cho- 
langiography in differential diagnosis of 
(ab), 1230 
CHOLECYSTO-CHOLESTASIS: cause of cholecystogra- 
phic error (ab), 822 
CHOLECYSTOGRAPHIC contrast media, considerations 
of, 797 
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medium, new, bilopaque, preliminary clinical 
evaluation of, 792 
CHOLECYSTOGRAPHY as aid in localization of upper 
abdominal masses, 756 
routine, biloptin: efficient contrast medium com- 
plementary to (ab), 612 
CHONDROANGIOPATHIA calcarea seu punctata, 470 
CHOLEDOCHOGRAPHY, oral, in postcholecystectomy 
patient, 768 
CiNEARTERIOGRAPHY, coronary, for surgical and 
physiologic studies in dogs, technique using, 
49 
CiNEFLUOROGRAPHY, pantopaque ventriculography 
with, technical note (ab), 1223 
Cirruosis, liver, pyelography as aid for diagnosis 
of; with study of normal position of kid- 
neys, 1142 
CLARK, STANLEY A., 1877-1962 (E), 363 
CO, angiocardiography; improved technique and 
results, 31 
(Coin LESION), nodule, solitary, of lung; analysis of 
$2 consecutive cases treated by thoracot- 
omy and study of preoperative diagnostic 
accuracy, 1020 
CoLowN lesions masquerading as small bowel ob- 
struction on plain roentgenogram of 
abdomen, 671 
CoLonic poLyp, every, is surgical removal neces- 
sary of?, 721 
CONCENTRATION, trace metal ion, in liver, kidney, 
spleen, and lung of normal rabbits (ab), 
1231 
CoNGENITAL bilateral anterior diaphragmatic even- 
tration, roentgenologic features of, 743 
malformations induced by radiation: brief sur- 
vey of literature (ab), 832 
Coronary cinearteriography for surgical and physio- 
logic studies in dogs, technique using, 49 
CRANIAL TRAUMA, significance of fluid level in 
sphenoid sinus after (ab), 387 
CUSHING’S SYNDROME, malignant melanoma follow- 
ing bilateral adrenalectomy for (ab), 212 
CvsTADENOCARCINOMA of ovaries, papillary, inci- 
dence and appearance of roentgenologically 
visible psammomatous calcification of, 886 
Cystic enlargement and obstruction of fourth 
ventricle following posterior fossa surgery; 
postoperative Dandy-Walker syndrome 
536 
tuberculosis of bone (ab), 618 
Cvsrs, peripelvic, of kidney (ab), 614 


Danpy-WALKER SYNDROME, postoperative; cystic 
enlargement and obstruction of fourth 
ventricle following posterior fossa surgery, 
536 

Dentistry, role of, in problems of foreign bodies in 
air and food passages (ab), 1229 

DIAGNOSTIC X-RAY SYSTEMS, frequency response 
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function; valuable means of expressing in- 
formational recording capability of, 175 
Diamonb, Henry Davin, 1918-1962 (E), 809 
DisLocartiow of shoulder, intra-articular fractures of 
(ab), 1008 
of shoulder, posterior traumatic (ab), 1007 
DrrRIOKON, new cardiovascular contrast agent, 
diatrizoate sodium and diprotrizoate, clin- 
ical investigation of, 1194 
DivERTICULOSIS, tracheal (ab), 817 
DosiMETERs, pocket, for personnel monitoring, 
reliability of film badge method and (ab), 
832 
DRoMEDARY or humped left kidney; lack of rela- 
tionship to renal rotation, 144 
DUODENAL ANOMALIES in adult, 642 
DvoDENUM, regional enteritis of, 658 
Dysorosis, metaphyseal, of mixed type in female 
child, 443 
metaphyseal: questionably a form of vitamin 
D-resistant rickets (ab), 1006 
DvsrLaAstA, fibrous, natural history of: orthopedic, 
pathological, and roentgenographic study 
(ab), 1005 
fibrous, of skull and its differential diagnosis; 
clinical and roentgenographic study of 46 
cases (ab), 1223 


EDITORIALS 
The Sixty-Third Annual Meeting of the Ameri- 
can Roentgen Ray Society, 188 
Ivan Hamilton Smith, M.D., M.Sc., 1904-1962, 
[9I 
Instruction Courses of the Sixty- Third Annual 
Meeting of the American. Roentgen Ray 
Society, 562 
Stanley A. Clark, M.D., 1877-1962, 363 
Pediatric Radiology, $39 
Leon Theodore LeWald, M.D., 1874-1962, 592 
Robert A. Arens, M.D., 1889-1962, 595 
Max Ritvo, M.D., 1897-1962, 597 
Flexible Routine in Gastrointestinal Examina- 
tion, 804 
Registry of Radiation Pathology, 805 
Vincent Clifton Johnson, 1902-1962, 807 
Henry David Diamond, 1918-1962, 809 
The Question of Chemical Potentiators in 
Radiation Therapy, 939 
The Sixty-Third Annual Meeting of the Ameri- 
can Roentgen Ray Society, 1200 
EDUCATION OF RESIDENTS 1n radiology, problems of; 
Hickey Lecture, 1962, 393 
EEG ABNORMALITIES, contralateral, in intracranial 
arteriovenous aneurysms;  pathophysio- 
logical interpretation (ab), 1224 
ELECTROENCEPHALOGRAPHIC CHANGES after roentgen 
epilation of scalp in children (ab), 212 
ELECTRON THERAPY, low megavolt, ten year expe- 
rience with, 215 
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Evecrrons for therapy, high energy, production and 
properties of, 235 
ELECTRO-OPTIC MONITOR and fluoroscope’ (ab), 832 
ELECTROPHORESIS of serum proteins, semeiotic value 
of, in neoplastic diseases, with particular 
emphasis on patients treated by radic- 
therapy (ab), 827 
EMBoLIsM, air, due to criminal abortion, roentgen 
diagnosis of, 119 
EMPHYSEMA, subcutaneous, complicating renal in- 
. fection by gas-forming coliform bacteria: 
report of two cases in diabetic patients (abi, 
615 
ENCEPHALOGRAPHY, air, using stretcher with detach- 
able support for sitting position, technique 
for, 21 
ENCEPHALOPATHIC hyperthyroidism manifesting as 
dysphagia, 336 
Enpocrink manifestations of intracranial extrasellar 
lesions (ab), 388 
ENTEROGASTRIC regurgitation during barium enema 
examination, 637 
EprpERMOID carcinoma of cervix; orthovoltage and 
supervoltage irradiation, 971 
EpipHysioLysis, tomography as aid in evaluating 
results of surgery in (ab), 1009 
Epipyysiris of accessory scaphoid—painful condi- 
tion of foot similar to Osgood Schlatter’s 
disease at knee (ab), 823 
EsoPHaGEAL amyloidosis, primary: report of case 
with bleeding, perforation, and survival 
following resection (ab), 820 
moniliasis, 718 
obstruction, functional, due to leukemic in- 
filtration, 736 
Esopuacus in dachshund, achalasia of, 741 
EUTHYROID SUBJECT, radioiodine studies in, follow- 
ing cessation of propylthiouracil admin- 
istration (ab), 1012 


FAMILIAL LETTERER-SIWE DISEASE: report of case 
(ab), 1007 

Femur, bilateral idiopathic aseptic necrosis of, in 
adults: ‘““Chandler’s disease" (ab), 1004 

FisRous DYSPLASIA, natural history of: orthopedic, 
pathological, and roentgenographic study 
(ab), 1005 

of rib with sarcomatous change (ab), 617 

FisTULA, arteriovenous, of renal vessels; case report, 
1148 

FLUID-FILLED loops in intestinal obstruction, 677 

FruoniNE 18, localization of intracranial space- 
occupying lesions by fluoroborate ions 
labelled with, 350 

FOREIGN BODIES in air and food passages, role of 
dentistry in problems of (ab), 1229 


GALLBLADDER, adenomyoma of, 778 
papillomas of, 783 
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stone-free, surgical aspects of non-inflammatory 
diseases of (ab), 612 
GasrRECTOMY, radiologic study of compensatory 
mechanism following (ab), 821 
Gastric mucosa (Menetrier's disease), giant hyper- 
trophy of: correlation of roentgenographic, 
pathologic, and clinical findings, 619 
ulcer, giant: report of 27 cases (ab), 610 
GASTRITIS: medical dilemma, 627 
GASTROENTEROSTOMY, annular pancreas with duo- 
denal enteroliths of biliary type: fifty 
years’ survival following (ab), 822 
GASTROINTESTINAL EXAMINATION, flexible routine in 
(E), 804 
GRANULOMATOUS COLITIS (Crohn's disease of colon); 
roentgen features, 662 


HAMMAN's SIGN; mediastinal crunch (ab), 1228 

Heap and neck cases, treatment planning in thera- 
peutic application of high energy electrons 
to, 251 

trauma, value of angiography in (ab), 1224 

Heart and great vessels, transverse laminagraphy 

of (ab), 390 
disease, ischemic, coronary angiography in 100 

cases of (ab), 1227 

Hemanoioma of liver with thrombocytopenia, 751 

HEMANGIOMAS, radiation cancer after treatment of 
(ab), 827 

HEMATOMA, post-traumatic subdural: further ob. 
servations on nonsurgical treatment (ab), 
817 

HEMATOMAS, epidural, demonstrated by angiog- 
raphy, injuries of meningeal vessels in (ab), 
387 

HEMODYNAMIC SHUNTS in schistosomal cor pul- 
monale (ab), 608 

HEMOGLOBIN SC disease, 503 

HEMOGLOBIN SC disease, bone changes in, 223 

HEMORRHAGE; subarachnoid, as initial manifesta- 
tion of brain tumors (ab),’389 

Hickey LECTURE, 1962; problems in education of 
residents in radiology, 393 

HisroPLAsMOsIs, pulmonary, associated with pul. 

monary tuberculosis (ab), 1225 

HopGKIN’s DISEASE, early mediastinal forms of; 
report of 41 observations (ab), 819 

HosPrrAL, large general, design for radioisotope 
unit for, 358 

HyPAQUE ENEMA as diagnostic aid in evaluation of 
intestinal obstruction in newborn infant; 
meconium ileus: report of case, 571 

HYPERTENSION, renal, intravenous pyelography as 
screening tests in, 1135 

HYPERTHYROIDISM, encephalopathic, manifesting as 
dysphagia, 336 

HYPERTROPHIC PYLORIC STENOSIS, congenital, early 
postoperative roentgenographic findings i in 
(ab), 821 

HYPERTROPHY, congenital, of pylorus (ab), 609 
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giant, of gastric mucosa (Menetrier’s disease): 
correlation of roentgenographic, pathologic, 
and clinical findings, 619 
HyporaRATHYROIDISM, idiopathic, with small bowel 
x-ray features of sprue, without steatorrhea 
(ab), 611 
review of literature and report of two cases in 
sisters, one with steatorrhea and intestinal 
pseudo-obstruction, 432 
HvropruvsECTOMYv, radiation, with gold-198 (ab), 
1231 


Inrant, male, leprechaunism in (ab), 1010 
INTERNATIONAL COMMISSION ON RADIOLOGICAL 
Unirs AND MeEasureMENts (ICRU), 1216 
INTESTINAL absorption in liver cirrhosis, using intra- 
intestinal reference substance (polyethyl- 
ene glycol), further studies on (ab), 1229 
gangrene, gas 1n portal vein: diagnostic value 
in (ab), 823 
gas pattern, deficient, toxic depression of new- 
born causing, $75 
obstruction, fluid-filled loops in, 677 
obstruction in children due to ascaris simulating 
intussusception (ab), 611 
stenosis following radiation therapy; roentgeno- 
logic-pathologic study, 953 
INTEsTINE, familial occurrence of malrotation of 
(ab), 822 
INTRA-ARTICULAR FRACTURES in recurrent disloca- 
tion of shoulder (ab), 1008 
INTRACRANIAL EXTRASELLAR LESIONS, 
manifestations of (ab), 388 
INTRATHECAL AMETHOPTERIN, intracranial complica- 
tions of leukemia treated with (ab), 212 
INTRAVENOUSLY ADMINISTERED TRACER DOSES of 
Bi-206 compounds in human body, distri- 
bution of (ab), 212 
INTRODUCTION TO CALDWELL LECTURE, 1961, 3 
INTUSSUSCEPTION in adult: elusive cause of recurrent 
abdominal pain (ab), 821 
IRRADIATED FIELD, lowering skin temperature of; 
cold water circulation through lucite cone 
for skin sparing with conventional roentgen 
rays (300 kv.), 976 
IRRADIATION, total body, for organ transplantation 
(ab), 1232 
InRADIATIONS in mice, single wholebody, protective 
effect of mercazole (1-methyl 2-mercapto- 
imidazole) against (ab), 832 
IsoposE curves, betatron: electron beam 
mev.; central depth doses and, 262 
[soropic PLACENTOGRAPHY: evaluation based upon 
study of 5o patients (ab), 213 
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humped left, dromedary or; lack of relationship 
to renal rotation, 144 

medullary sponge and polycystic diseases of 
kidney: distinct entities, 153 

peripelvic cysts of (ab), 614 

roentgenographic evaluation of size and shape 
of (ab), 1002 

transplantation of, in man, outlook for (ab), 
1232 

kipNEvs and liver, polycystic disease of: contribution 

of two case reports; radiologic aspect of 
problem (ab), 1011 

associated with bilateral teratodactyly of feet, 
bilateral hereditary polycystic disease of 
(ab), 614 


LAMINAGRAPHIC OBSERVATIONS of lung vasculature 
in chronic pulmonary emphysema, 1043 
LAMINAGRAPHY of maxillary sinus in pathologic 
conditions, observations on (ab), 387 
transverse, of heart and great vessels (ab), 390 
Lecc-CaLvE-PERTHES DISEASE:  roentgenologic 
changes with therapy in forty patients (ab), 
824 
LEPRECHAUNISM in male infant (ab), 1010 
LETTERER-SIWE DISEASE, familial; report of case 
(ab), 1007 
LEUKEMIA, chronic lymphocytic, and radiation ther- 
apy, 892 
chronic, roentgen treatment of, 902 
in childhood, enlarged thymus gland in, 924 
treated with intrathecal amethopterin, intra- 
cranial complications of (ab), 212 
LEguKEMIAS and lymphomas in adults, renal involve- 
ment in, 928 
LEUKEMIC INFILTRATION, functional 
obstruction due to, 736 
LEVOCARDIOGRAM, selective, grading of mitral in- 
sufficiency in (ab), 608 
LEWarp, Leon THEODORE, 1874-1962 (E), 592 
Liver and kidneys, polycystic disease of: contribu- 
tion of two case reports; radiologic aspect 
of problem (ab), 1011 
and spleen, contrast roentgenography versus 
radioisotope scanning of, 304 
cirrhosis, further studies on intestinal absorp- 
tion in, using intraintestinal reference sub- 
stance (polyethylene glycol) (ab), 1229 
cirrhosis, pyelography as aid for diagnosis of; 
with study of normal position of kidneys, 
1142 
eroding into extrahepatic bile duct demonstrated 
by transhepatic cholangiography, case of 
carcinoma of (ab), 612 
function test, inadequacy of radio-iodinated 
(I'8') 1iodipamide as (ab), 829 
scanning, comparison of I"! rose bengal and 
colloidal Au! in, 296 
scintillation scanning of. I. Physical basis, 269 
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scintillation scanning of. IJ. Clinical applica- 
tions, 275 
size by multiple cut off scintillation scanning 
technique, estimation of, 289 
Luxe, right, anomalous venous drainage of, into 
inferior vena cava; report of three cases 
(ab), 1226 
solitary nodule (coin lesion) of; analysis of 52 
consecutive cases treated by thoracotomy 
and study of preoperative diagnostic 
accuracy, 1020 
vasculature, laminagraphic observations of, in 
chronic pulmonary emphysema, 1043 
Lunas, primary malignant mesenchymal tumors of 
(ab), 1226 
Lupus ERYTHEMATOSUS, congenital disseminated, 
585 . 
LyMPHANGIOGRAPHY, Clinical applications of, 97 
improved technique of, 110 
Lympnomas and leukemias in adults, renal involve- 
ment in, 928 
LyMPHOMATOUS DISEASES, radiotherapeutic manage- 
ment of, 909 


MaAnrAN's SYNDROME and dissecting aneurysm of 
aorta (ab), 209 
MECONIUM ILEUS: report of case, hypaque enema as 
diagnostic aid in evaluation of intestinal 
obstruction in newborn infant, 571 
MEDIASTINAL adenopathies, regressive, of young 
adult; study of personal series of 39 cases 
(ab), 1228 
crunch (Hamman’s sign) (ab), 1228 
disease, venous stars in (ab), 609 
MeEcoaAESsopHaGus and some of its clinico-radiologic 
problems (ab), 609 
MzLANOMA, malignant, following bilateral adrenal- 
ectomy for Cushings's syndrome (ab), 212 
malignant, metastases to gastrointestinal tract 
from, 712 
of vagina, primary malignant, by local radio- 
active isotope therapy, five-year cure of 
(ab), 830 
MENINGIOMAS, multiple, to meningiomatosis en 
plaque in course of Recklinghausen’s dis- 
ease, from (ab), 388 
MERCAZOLE (1-methyl ^ 2-mercaptoimidazole) 
against single wholebody irradiations in 
mice, protective effect of (ab), 832 
METAPHYSEAL DYSOSTOSIS of mixed type in female 
child, 443 
questionably a form of vitamin D-resistant 
rickets (ab), 1006 
METASTASES to gastrointestinal tract from malignant 
melanoma, 712 
MzTAsTATIC prostatic abscess with report of case in 
newborn infant (ab), 614 
tumor of small intestine; three cases presenting 
unusual clinical and roentgenographic find- 
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MiCROANGIOGRAPHIC studies, angioarchitecture of 
skin, 112 
Mipesopuaaus, pedunculated epidermoid carcinoma 
of, 733 
MITRAL INSUFFICIENCY in selective levocardiogram, 
grading of (ab), 608 
Morr te produced by x-ray intensifying screens, ex- 
perimental study of, 168 
Mucous GLAND TUMORS (ab), 827 
extra parotid (ab), 828 
of nose and throat: radiological appearances 
(ab), 828 
of nose and throat, results of treatment of (ab), 
828 
MULTICRYSTAL LARGE WELL COUNTERS (ab), 831 
M vcETOMA, unusual location of (ab), 209 
Mycosis FUNGOIDES, 10 mev. betatron electron beam 
therapy adapted to case of, 229 
osseous (ab), 1006 
Myxoma, intracardiac, demonstrated on vascular 
scan, 70 ` 


.Necx and head cases, treatment planning in thera- 


peutic application of high energy electrons 
to, 251 l 
NECROTIZING ENTEROPATHY: roentgenographic fea- 
tures, 942 
NEoPLAs1A in Paget’s disease of bone (ab), 618 
NEOSTIGMINE, roenigen study of small bowel in 
adults and children with, 693 
NERVE TUMORS, eighth, use of plesiosectional to- 
mography in diagnosis of, 1187 


ODONTOID PROCESS, acquired and congenital absence 
of, 424 

ORAL CHOLEDOCHOGRAPHY in postcholecystectomy 
patient, 768 ) 

ORBITOGRAPHY, case cf retro-ocular tumor diagnosed 
by (ab), 388 

Oscoop ScHLATTER'S DISEASE at knee, epiphysitis of 
accessory scaphoid— painful condition of 
foot similar to (ab), 823 

Ossrous mycosis (ab), 1006 

OsTEOARTHROSIS of hip, pseudocystic images in: 
radiological stratigraphic study (ab), 824 

OsreEocuonprosis of capitellum (Panner’s disease): 
report of case, 466 

OsTEOGENIC SARCOMA (ab), 1007 

OsTEOPETROSIS: review of literature and comparative 
studies on case with twenty-four year 
follow-up (ab), 1004 

OSTEOSCLEROSIS in chronic renal disease; report of 4 
cases associated with secondary hyper- 
parathyroidism, 1152 

OVARIAN cancer with radioactive isotopes, treatment 
of, 877 

carcinoma: subsequent pregnancy and intra- 

abdominal radioactive isotope therapy dur- 
ing pregnancy, radioactive isotope therapy 
for (ab), 830 
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carcinoma: irradiation, postoperative proved 
itself, has A 849 

carcinoma: surgery alone adequate, is?, 846 

carcinoma: uterus worthwhile, is preservation of, 
867 

carcinomas, pathologic features of certain, 841 

Ovary, critical analysis of current therapy of car- 

cinoma of; introduction to symposium, 833 


P?? studies of spermatogenesis in man; establishment 
of spermatogenic activity test, 327 
PAGET’s DISEASE of bone, neoplasia in (ab), 618 
(PANNER’S DISEASE), osteochondrosis of capitellum; 
report of case, 466 
ParrLLOMaAS of gallbladder, 783 
PAPILLOMATOSIS, cystic broncial (ab), 817 
PARAGONIMIASIS, pulmonary, as cause of LoefHer’s 
syndrome (ab), 1226 
PATHOLOGIC FEATURES of certain ovarian carcino- 
mas, 841 
PEDIATRIC RADIOLOGY (E), 589 
PELVIGRAPHY, gaseous, in endocrine-genital syn- 
dromes of children (ab), 1231 
PERITONITIS, meconium, antenatal roentgen diag- 
nosis of, 566 
PHLEBOGRAPHY in detection of deep adenopathy; its 
diagnostic and therapeutic significance in 
malignant hemopathies (ab), 826 
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SURGICAL CORRECTION FOR ANEURYSM of the 
vein of Galen in 15-month-old patient 


Radiographs on Kodak Blue 
Brand medical x-ray film; 
surgical procedure photo- 
graphed on 35mm Kodak 
Ektachrome film. 


Note diagnostic clarity of the radio- 
graphs shown here... the crisp bril- 
liance of the color transparencies 
which detail the surgical procedure. 

Here are radiography and photog- 
raphy at their best, thanks to pre- 
cision materials used with precision 
— Kodak Blue Brand medical x-ray 
film and 35mm Kodak Ektachrome 
film — both prime contributors to the 
advancement of medical research 


and review. 





Figure 1. Enlarged head with dilated scalp veins. 





Figures 2 and 3. Preoperative anteroposterior and lateral combined arteriograms and pneumoen- 


cephalograms show, in an early arterial phase, large middle cerebral branches extending over left cerebral 
hemisphere. and opacification of a large aneurvsm of the vein of Galen. (See Figure 9 —next page. Note 
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Figure 4. Surface of arteriovenous sac. 





Figure 6. Arterial supply clipped on surface of malfor- 


mation. 
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Figure 8. Ventricular obstruction now relieved. 


R for highest quality results: Look to 
Kodak for medical x-ray film... Kodak Blue 
Brand and the new Kodak Roval Blue, Kodak's 
fastest medical x-ray film, designed to assure 
minimum exposure for each examination. 

Look to Kodak for film for every photo- 
graphic purpose... Kodachrome and Koda- 


chrome II films for miniature and motion-picture 





ANEURYSM OF VEIN OF GALEN (continued) 





Figure 9. Postoperative left carotid arteriogram showing 
surgical clips used to occlude arterial supplv as well as to 
plicate the aneurvsm. 


cameras; high-speed Kodak Ektachrome ER film 
for 16mm motion-picture cameras: Kodak Ekta- 
Kodak Ektacolor 
sheet-film cameras; Kodak Ektachrome film and 
film 


cameras: Kodak High Speed Ektachrome film 


chrome film and film for 


Kodacolor for roll-flm and miniature 


for miniature cameras; also Kodak color print 


materials in wide variety. 


Order Kodak x-ray products from vour Kodak x-ray dealer 


Order Kodak photographic products from vour Kodak photograph ic dealer 





ARC Q 6-MEV Linac Control console and modula 


6-MEV Medical Linac Model Lm-6 for Therapy and Researc 


From High Voltage Engineering — new super-voltage Equipment design reliability results directly from m: 
x-ray generators designed to meet the specific . . . and than 15 years of experience and the knowledge gair 
different . . . requirements of today's applications. from more than 30 field installations of machines. 


6-MEV Medical Linac Model Lm-6 - 300 r/min x-ray output at 100 em » Pushbutton energy selection — 2 to 6 M 
. Automatic dose control + Focal spot less than 3 mm diameter * Retractable x-ray target permits direct use of electi 
beam for sterilization techniques. including the establishment of bone and tissue banks, whole body irradiation and 


unique demands of biophysics research programs. 


Pittsburgh . . . University Hospital, New York University Medical 


For Elizabeth Steele Magee Hospital, 
San Angelo... Peter Bent Brigham Hospital, Boston.. . 


Center... Shannon West-Texas Memorial Hospital, 


Reliability from experience with more than 800 particle accelerators in the: 


HIGH VOLTAGE ENGINEERIN 
BURLINGTON, MASSACHUSETTS, U.S.A. 
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